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CERTIFICATION 


The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measurements 
are traceable to the U.S. National Bureau of Standards to the extent 


allowed by the Bureaw’s calibration facility. 


WARRANTY AND ASSISTANCE 


All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year from 
the date of delivery, or, in the case of certain major components listed 
in the operating manual, for the specified period. We will repair or 
replace products which prove to be defective during the warranty 
period. No other warranty is expressed or implied. We are not liable 


for consequential damages. 


For any assistance contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 


dp) MANUAL CHANGES 


MODEL 5245L 
ELECTRONIC COUNTER 


Manual Serial Prefixed: 544- 
Manual Printed: FEB 1966 


MAKE ALL CORRECTIONS IN THIS MANUAL ACCORDING TO ERRATA BELOW, THEN CHECK THE FOLLOWING TABLE FOR YOUR 
INSTRUMENT SERIAL PREFIX (3 DIGITS) OR SERIAL NUMBER (8 DIGITS) AND MAKE ANY LISTED CHANGE(S) IN THE MANUAL. 


> NEW ITEM. 


SERIAL PREFIX OR NUMBER 


MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES 


_ Figure 5-5, Page 5-15/5-16, 


Apr 27, 66 


Change output of A23(8) from J9(19) to J6(44). bn 


Figure 5-39, Table 6-1, 


Change: A28Q1 through A28Q8 from 1853-0009 to @ Part No. 1853-0034. 
(This is the recommended replacement for all 05232-6009 assemblies. ) 


Appendix II, Page IIA-1, 


Option output code description Option 03 should be: 
Option 03: 


Output Code: 1=-8 V 0=+18 V 
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Section I 
Paragraphs 1-1 to 1-18 


SECTION | 
GENERAL INFORMATION 


1-1. INTRODUCTION. 
1-2. DESCRIPTION. 


1-3. The @Model 5245L Electronic Counter is a high- 
frequency general-purpose electronic counter. The 
Model 5245L measures frequencies from 0 to 50 Mc, 
periods from 1 usec to 10 seconds, period averages 
from 10 to 100, 000 periods, the ratio of two frequen- 
cies, and the multiplied ratio of two frequencies. 


1-4. The @ Model 5245L provides these additional 
features: 


a. Decade scaling to 1 0? for any frequency to50 Mc. 


b. Standard output frequencies from 0.1 cps to 10 
Mc in decade steps. 


c. Four-line, binary-coded-decimal output to drive 
digital recorder (#Model 562A), digital to analog con- 
verter (Model 580A/581A), remote readout, or data 
processing equipment (1-2-2-4 code; 1-2-4-8 code 
available at extra cost as Option 02). 


d. Remote control by external contact closure. 


e. Display storage which permits reading tobe dis- 
played while new count is made. 


f. Eight-digit display using rectangular (narrow) 
digital display tubes; decimal point position and meas- 
urement units displayed automatically. 


g. Operation with plug-in units which extend the 
basic range and performance of the counter. 


1-5. The Model 5245L features solid state design, 
low power consumption, small size (5-1/4 inch panel 
height), light weight (32 lb), easy conversion for rack 
mounting, and modular plug-in circuit boards for 
simplified maintenance. 


1-6. IDENTIFICATION. 


1-7. Hewlett-Packard uses a two-section, eight-digit 
serial number (on instrument rear panel) to identify 
instruments (000-00000). The first three digits are 
a serial prefix number, and the last five digits refer 
to a specific instrument. If the serial prefix on your 
instrument does not appear on the title page of this 
manual, there are differences between the manual and 
your instrument which are described in the appendix 
(serial prefix 504 and below) or in a change sheet in- 
cluded with the manual. If the change sheet is miss- 
ing, the information can be supplied by your nearest 
Hewlett-Packard field office. 


1-8. AVAILABLE PLUG-IN UNITS. 


1-9. MODEL 5251A. 


1-10. The @ Model 5251A Frequency Converter ex- 
tends the frequency range of the Model 5245L to 100 
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Mc. The Model 5251A mixes a selected 10-Mc 
harmonic (between 20 and 90 Mc) with the input signal. 
The resulting difference-frequency signalis amplified 
and provided tothe basic counter for counting and dis- 
play. Because the selected 10-Mc harmonic is de- 
rived from a harmonic generator driven by a 10-Mc 
output from the basic counter, the stability and accur- 
acy of the basic counter are retained. 


1-11. MODEL 5253B. 


1-12. The @ Model 5253B Frequency Converter ex- 
tends the frequency range of the Model 5245L to 512 
Mc. The stability and basic accuracy are retained by 
multiplying a10-Mc signal, derived from the counter's 
internal time base, to a known harmonic frequency. 
When this harmonic frequency is selected and mixed 
with the input signal frequency, the difference fre- 
quency produced is within the range of the basic coun- 
ter and is displayed by the counter. 


1-13. MODEL 5254A, 


1-14. The @Model 5254A Frequency Converter pro- 
vides the Model 5245L with a frequency range from 
300 to 3000 Mc. The stability and accuracy of the 
basic counter are retained by using a 50-Mc multiple 
of the crystal oscillator signal from the counter to 
beat with the signal being measured. The difference 
frequency produced is within the range of the basic 
counter and is displayed by the counter. The conver- 
ter has an indicator which aids in frequency selection 
and indicates the output level to the counter. The re- 
quired input signal level is 50 mv RMS tol v RMS. 
The input connector is a type N female. 


1-15. MODEL 5261A. 


1-16. The @ Model 5261A Video Amplifier Unit ex- 
tends the sensitivity of the Model 5245L to 1.0 milli- 
volt over the frequency range of 10 cps to 50 Mc. 
Input impedance is increased to 1 megohm and can be 
further increased to 10 megohms by use of an acces- 
sory 10:1 divider probe (@10003A) for signals greater 
than10 my. A 50-ohm output is provided for oscil- 
loscope monitoring of the amplified signal. 


1-17. MODEL 5262A. 


1-18. The @ Model 5262A Time Interval Unit provides 
start and stop pulses, initiated by electrical inputs, 
to the main count gate in the Model 5245L enabling it 
to maketime interval measurements. Time intervals 
from 1 microsecond to108 seconds are measured with 
a resolution of 0.1 microsecond. Basic counter ac- 
curacy is retained when the signal counted is derived 
from the internal oscillator. 
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Table 1-1. 


FREQUENCY MEASUREMENTS 


Range: 0 to 50 Mc (dc input). 50 cps to 50 Mc 
(ac input, maximum sensitivity). 


Gate Time: 1 :sec to10seconds indecade steps. 
Accuracy: +1 count + time base accuracy 


Reads In: ke or Mc with positioned decimal 
point; units annunciator in line with digital 
display. 


Self Check: counts 10 Mc for the gate time 
chosen by the time base selector switch. 


SCALING 
Frequency Range: 0 to 50 Mc. 


Factor: by decades up to 10%, switch selected 


on rear panel. 


Input: front panel, Signal Input. 


Output: in place of time base output frequencies. 


PERIOD AVERAGE MEASUREMENTS 


Range: Single Period 0to 1 Mc 
Multiple Period 0 to 300 ke 


Periods Averaged: 1 period to 10° periods in 
decade steps. 


Accuracy: +1 count + time base accuracy + 
trigger error. * 


Frequency Counted: 

1 and 10 period 1 cpsto 10 Mc indecade steps 
100 period 10 cps to 10 Mc 
1, 000 period 100 cps to 10 Mc 
10, 000 period 1 kc to 10 Me 
100, 000 period 10 kc to 10 Mc 


Reads In: sec, ms, ys, with positioned decimal 
point; units annunciator in line with digital 
display. 


Self Check: Gate time is 10s tol sec (periods 
averaged of 100 kc); counts 100 ke from the 
time base. 


RATIO MEASUREMENTS 


Displays: (f;/fg) times period multiplier. 


Range: fy -0to 50 Mc. fog -0to1Mc in single 
period. 0 to300kc in multiple period; periods 
averaged 1 to 10° in decade steps. 


Sensitivity: 0.1 v rms, each input. 


*Trigger erroris less than +0.3% of one period + periods 
averaged for signals with 40db or better signal-to-noise 
ratio. 


** After 72 hours of continuous operation. 
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Specifications 


Accuracy: +1 count of fj + trigger error* of fo. 
fy is frequency applied to the decimal counters 
(enters Time Base Ext. jack on front panel); 
f9 is frequency applied to decade dividers 
(enters Signal Input jack). 


Reads In: Dimensionless; positioned decimal 
point for number of periods averaged. 


Self Check: Period Average Self Check applies. 


TIME BASE 
Frequency (internal): 1 Mc. 


Stability: Aging Rate -less than 3parts in 10° 
per 24 hours. * Asa Function of Temperature: 
less than +2 parts in 1019 per °C to +55°C. 
As a Function of Line Voltage: less than +5 
parts in 1010 for +10% change in line voltage 
from 115v or 230 v rms. 


Short Term - less than 2 parts in 1019 rms 
with measurement averaging time of one sec- 
ond under constant environmental and line 
voltage conditions. 


Adjustment: Fine frequency adjustines (range 
approximately 4 parts in 10°) and medium 
frequency adjustment (range approximately 
1 part in 106) are available from the front 
panel through the plug-in hole. Coarse fre- 
aoe adjustment (range approximately 1 part 
in 10°) is available at the rear of the instru- 
ment. 


Output Frequencies: 

1 Rear Panel: 0.1 cpsto10 Mc indecade steps; 
switch selected on rear panel; all frequencies 
available in manual function without inter - 
ruption at reset except 100 cps, 10 cps, lcps, 
and 0.1 cps which are interrupted by manual 
reset; 10 Kc to 10 Mc available continuously 
in all functions; 1 Kc available continuously for 
all functions expect 100K period average; 

stability same as internal time base;5 volts p-p 
rectangular wave with 1000 ohm source impe- 
dance at 1 Mcand lower; 1 volt rms sine wave 
with 1000 ohm source impedance only at 10 Mc. 


2 Front Panel: 0.1 cps to 1 Mc in decade 
steps; selected by Time Base switch; avail- 
ability as defined under Output Frequencies 
(1) above; stability same as internal time 
base; 1 volt peak-to-peak. 


External Standard Frequency: 1 Mc,1 volt rms, 
into 1000 ohms required at rear panel BNC 
connector. 


GENERAL 
Registration: 8 digits in-line with rectangular 
Nixie® tubes and display storage; 99,999, 999 
maximum display; total width of 8 digit display 
including illuminated units annunciator and 
auto-positioned decimal point indication does 
not exceed 7 inches. 
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Table 1-1 


Table 1-1. Specifications (Cont'd) 


GENERAL (continued) 


Display Storage: Holds reading between samples; 
switch overrides storage. 


Sample Rate: Time following a gate closing dur- 
ing which the gate may not be reopened is 
continuously variable from less than 0. 2 sec 
to 5 seconds in frequency mode, independent 
of gate time; display can be held indefinitely. 


Operating Temperature Range: -20°C to+65°C. 


Connectors: BNC type except for BCD output 
and power cable. 


Signal Input: 
Maximum Sensitivity - 100 mv, rms. 
Coupling - ac or dc, separate BNC connectors. 
Attenuation - Step attenuator provides ranges 

OmO0nL.-1,-and 10 volts. 

Impedance -100K ohms/volt (10K ohms at 
100 mv); approximately 40 pf on 0.1-volt range, 
15 pf on 1- and 10-volt ranges. 
Overload - Diodeclamps protect input circuit 
for up to 50 volts rms signal on 0.1-volt range; 
150 volts rms on 1-volt range; 500 volts rms 
on 10-volt range; ac coupling capacitance, lyf 
600 volts. 


Time Base External Input (Front Panel): 


Maximum Sensitivity - 100 mv, rms. 

Impedance - 10Kohms, approximately 40pf. 
DC coupled. 

Overload - Diode clamps protect input circuit 
for up to 50 volts, rms. 


Output: 
4-line BCD 1-2-2-4, ''1"' state positive. 4- 
line BCD 1-2-4-8, available as Option 92 
('"1'"' state positive) and Option 03 (''1" state 
negative). 
"O'' State Level: -8 v. 
"1" State Level: +18 v. 


Impedance: 100K, each line. 


Reference Levels: 
Approximately +17v, 350 ohms source. 
Approximately -6.5v, 1000 ohm source. 


Output is suitable for systems use or output 
devices such as @Models 580A and 591A Dig- 
ital to Analog Converters and includes the 
decimal point and measurement unit for (562A 
Digital Recorder. 

Print Command: +13v to0v step, dc-coupled. 
Cable Connector: Amphenol 50-pin 57-30500, 
1 required. 


Hold-off Requirement: +15 v min., +25v max. 
from chassis ground (1000 ohm source). 
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Weight: Net. 321bs (14, 4 kg) with blank plug-in; 
shipping, 40 lbs (18, 2 kg). 


Power Supply: 115 or 230 volts +10%, 50 to 60 
csp; 95 watts (50to1000 cps operation, special 
order). 


Accessories Furnished: ¢ 10503A Cable, 4 feet 
long, male BNC connectors. Detachable 
Power Cord, 7-1/2 ft (2040 mm) long, NEMA 
plug. Circuit Board Extender. 


Dimensions: 


NOTES kK 16} (425) —— 


OPTIONAL AND SPECIAL FEATURES 


Option 02: 4-line BCD 1-2-4-8, "1" state posi- 
tive in lieu of 1-2-2-4 (identical in other re- 
spects to above Output data). for digits only. 


Option 03: 4-line BCD 1-2-4-8, "1" state nega- 
tive in lieu of 1-2-2-4 (identical in other re- 
spects to above Output data). for digits only. 


Remote Operation: All functions which may be 
programmed from the front panel controls 
(in normal use) may be programmed from a 
remote location except for the''Sample Rate" 
(as defined above) and the sensitivity control 
setting. The instrument provides (through 
rear panel connectors) all voltages necessary 
for remote control. The programming volt- 
ages for Time Base and Function control are 
low level, -15 volts dc at 5ma per gate. Con- 
trol may also beachieved by using an external 
-15 volt dc supply. The position of the deci- 
mal point andmeasurements unit may be cor- 
rectly illuminated from the remote location, 
using +170 volts dc from the internal or an 
external supply. 


Cable Connector: Amphenol 36-pin 57-30360, 
2 required. 
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Paragraphs 1-19 to 1-32 


1-19. MODEL 5264A., 


1-20. The Model 5264A Preset Unit converts the 
5245L to a preset time base counter while retaining 
its basic measurement functions and range. The 
5264A permits the 5245L to: 


Measure normalized frequency rate 
measure normalized ratio 

measure normalized period 

count N events 

divide an input frequency by N 


In these measurements N may be any integer from 1 
to 100,000 (N = 100, 000 when all N switches are set 
to 0). 


1-21. Such versatility is achieved by using a set of 
decade dividers in the 5264A to control the gate of the 
counter. These decade dividers, which may be preset 
to ahy integer from 1 to 100, 000, open the counter's 
gate when the first pulse is received and close the 
gate when the Nth pulse is received. Separate output 
signals from the counter are available to operate 
other equipment whenever the gate opens or closes. 


1-22. MODEL 5265A. 


1-23. The @Model 5265A Digital Voltmeter converts 
the 5245L to an accurate DC digital voltmeter. DC 
voltages as high as 1000 volts can be measured with 
six-digit presentation. Accuracy of the Digital Volt- 
meter is +0.1% of the displayed reading or 0. 01% of 
the full-range value for operating temperatures be- 
tween +15°C and +40°C. Accuracy is maintained for 
over-range voltages of 5% on all ranges. The LOCAL- 
REMOTE switch permits remote selection of the 
digital voltmeter mode or operation from the plug-in 
controls. Polarity of the input DC voltage is auto- 
matically sensed and displayed. 


1-24. APPLICATIONS. 
1-25. GENERAL. 


1-26. The Model 5245L can measure frequencies 
from 0 to 50 Mc directly, to 3000 Mc when used with 

available plug-in units, and to 18,000 Mc when used 
with the (2 Model 540B Transfer Oscillator and ¢? Model 
P932A Harmonic Mixer. It can measure speed, rpm, 
acceleration, vibration, and other phenomena when 
they are converted to sine waves or pulses. It can 
simplify the design, test, and calibration of filters, 

oscillators, scalers, and other devices which re- 
quire critical frequency or time interval measure- 
ments in their manufacture or maintenance. Remote 
control and BCD output make the Model 5245L ideal 
for systems use. 


1-27. HIGH RESOLUTION ANALOG PLOT. 


1-28. The Model 5245L (with Model 5253B and 5254A 
Frequency Converters) when used with the & Model 
981A Digital to Analog Converter and the Moseley 
Model 680 Strip Chart Recorder provides an analog 
plot of frequency stability for frequencies as high as 
3000 Mc. This combination provides full scale chart 
resolution of 100 cps (4 parts in 108 at 2500 Mc) with 
1 second gate time and 10 cps (4 parts in 109 at 3000 
Mc) with 10 second gate time. 
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1-29. In Figure1-2 the frequency being measured is 
489.5 Mc. The Model 5245L with plug-in unit meas- 
ures and displaysthe input frequency with 1 cps reso- 
lution (counter set for1 second gate time). The Model 
581A converts the BCD output from the last two deci- 
mal counting assemblies in the Counter (outputs for 
any three consecutive digits or the two least signifi- 
cant digits may be selected for conversion in the 
Model 581A) to drive the Recorder. A change of 10 cps 
in the input frequency will drive the recorder pen one 
major division on the chart. 
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05243-A-13 
Figure 1-2. Frequency Stability Plot 


1-30. Any phenomena which can be measured by the 
Model 5245L can be plotted in this way with resolution 
determined by counter gate time and Model 581A col- 
umn selection. 


1-31. TERMINOLOGY. 


1-32. The definitions of the following terms apply to 
thoseterms as they will be used throughout the manual. 


a. BINARY. A bistable multivibrator (flip-flop) 
used to count or store binary information. The output 
of each binary is a "bit" or binary digit. 


b. DECIMAL WEIGHT. Numerical value assigned 
to the output of each binary. In a 1224 code, decimal 
weights are assigned as follows: A binary; 1; B bi- 
nary, 2; C binary, 2;D binary, 4. 


ce. "1" STATE. One transistor in binary conducting, 
output of binary indicates decimal weight present. 
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d. "0' STATE. Opposite transistor in binary con- 
ducting, output of binary indicates decimal weight 
absent. 


e. 4-LINE BCD. Four-line binary-coded-decimal; 
decimal information coded in such a way that each 
decimal digit may be represented by a unique com- 
bination of 1 and 0 states of four binaries. 


BINARY D 


DECIMAL WEIGHT 4 


WHEN THIS 
TRANSISTOR 

ala CONDUCTS 
STATE 1S “0% 
WEIGHT 4 1S 

NOT PRESENT, 


D BIT=O 


WHEN THIS 
TRANSISTOR 
CONDUCTS 
STATE IS "I", 
WEIGHT 41S 
PRESENT, 

D BIT=| 


THIS TRANSISTOR 
IS CONDUCTING 


00562 -A-7 


Figure 1-3. Binary Symbol 


f. TRUTH TABLE. A table which lists the allow- 
able 1 or O states of a system of binaries for each 
decimal digit to be represented. These states are 
listed in an order which presentsthe most significant 
digit first. Example: In a 1224 code, binaries D, C, 
B, and A are assigned decimal weights of 4, 2, 2, and 
l respectively. The decimal numeral 5 is represented 
by state 0111 and weights of 2, 2, and 1 are present. 
The allowable combination (0111)is listed in the truth 
table (Table 1-2). 


Table 1-2. Four-Line Code Truth Table 


4-Line Code, 1-2-2-4 
Digit O-, 1+ 
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Paragraphs 1-33 to 1-37 


1-33. OPTIONAL BCD OUTPUT 


1-34. OPTION 02. The counter is available with 
1-2-4-8 "1" state positive BCD output. Option 02 
decimal counter assemblies with "1" state positive 
output have been substituted for the standard 
assemblies. These substitutions have been made: 
A10 through A14; substitute @ Part No. 05212-6002, 
A15/A16; substitute 4) Part No. 05232-6002, and A18; 
substitute 4) Part No. 05245-6001. The counter with 
Option 02 is identical in all respects to the standard 
counter except for the BCD code. 


1-35. OPTION 03. The counter is available with 
1-2-4-8 "1" state negative BCD output. Option 03 
decimal counter assemblies with ''1"' state negative 
output have been substituted for the standard 
assemblies. These substitutions have been made: 
A10 through A14; substitute @ Part No. 05212-6003, 
A15/A16; substitute @) Part No. 05232-6003, and A18; 
substitute 05245-6003. The counter with Option 03 is 
identical in all respects to the standard counter 
except for the BCD code. 


1-36. Table 1-3 is a truth table for the 1-2-4-8 BCD 
code. Appendix II provides schematic diagrams and 
Parts lists for the Option 02 and 03 assemblies. 


1-37. Decimal point and measurement units as- 
semblies that provide a 1-2-4-8 BCD output code are 
available by special order. They are not includedas 
part of Option 02 and 03. 


Table 1-3. 1-2-4-8 Code Truth Table 


Option 02 0 = +18V, 1 
Option 03 0 = -8V 
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Section I 
Paragraphs 2-1 to 2-9 


SECTION II 
INSTALLATION 


2-1. INTRODUCTION. 


2-2. This section contains information on unpacking, 
inspection, repacking, storage, and installation. 


2-3. UNPACKING AND INSPECTION. 


2-4, If the shipping carton is damaged, ask that the 
carrier's agent be present when theinstrumentis un- 
packed. Inspect the instrument for damage (scratches, 
dents, broken knobs, etc). If the instrument isdam- 
aged or fails to meet specifications (Performance 
Check, Table5-7), notify the carrier and the nearest 
Hewlett-Packard field office immediately (field offices 
are listed at the back of this manual). Retainthe ship- 
ping carton and the padding material for the carrier's 
inspection. The field office will arrange for the re- 
pair or replacement of your instrument without waiting 
for the claim against the carrier to be settled. 


2-5. STORAGE AND SHIPMENT. 


2-6. PACKAGING. To protect valuable electronic 
equipment during storage or shipment always use the 
best packaging methods available. Your Hewlett- 
Packard field office can provide packing material 
such as that used for original factory packaging. 
Contract packaging companies in many cities can 
provide dependable custom packaging on short notice. 
Here are a few recommended packaging methods: 


a. RUBBERIZED HAIR. Cover painted surfaces of 
instrument with protective wrapping paper. Pack 
instrument securely in strong corrugated container 
(350 lb/sq in. bursting test) with 2-inch rubberized 
hair pads placed along all surfaces of the instrument. 
Insert fillers between pads and container to ensure a 
snug fit. 


b. EXCELSIOR. Cover painted surfaces of instru- 
ment with protective wrapping paper. Pack instrument 
in strong corrugated container (350 lb/sq in. bursting 
test) with a layer of excelsior about 6 inches thick 
packed firmly against all surfaces of the instrument. 


2-7. ENVIRONMENT. Conditions during storage and 
shipment should normally be limited as follows: 


a. Maximum altitude, 20, 000 feet. 
b. Minimum temperature -40°F (-40°C). 


c. Maximum temperature 167°F (75°C). 
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2-8. RACK INSTALLATION. 


2-9. The Model 5245L is ready for bench operation 
as shipped from the factory. Additional parts neces- 
sary for rack mounting are packaged with the instru- 
ment. To convert for rack installation, refer to 
Figure 2-1 and proceed as follows: 


a. Remove tilt stand. 


b. Remove feet (press the foot-release button, 
slide foot toward center of instrument, and lift off). 


c. Remove adhesive-backed trim strips at front 
end of sides. 


d. Attach filler strip along bottom edge of front 
panel. 


e. Attach flanges to front end of sides (larger 
corner-notch toward bottom of instrument). Instru- 
ment is now ready to mount in standard rack. 


FILLER TILT STAND 
BOTTOM STRIP FOOT 
COVER 


FOOT RELEASE 
BUTTON 


LARGER 


TRIM STRIP 
(ADHESIVE BACKED) 


Figure 2-1. Conversion for Rack Mounting 


CAUTION 


Ambient temperature in rack during opera- 
tion should not exceed a maximum of 131°F 
(55°C). Be sure instrument position in rack 
permits air circulation to intake in center 
area of rear panel and that nearby instru- 
ments do not discharge hot air near intake. 
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Paragraphs 2-10 to 2-14 


2-10. POWER CONNECTION. 


2-11. LINE VOLTAGE. The ¢ Model 5245L may be 
operated from either 115- or 230-volt (+10%) power 
lines. A slide switch on the rear panel permits quick 
conversion for operation from either voltage. Insert 
a narrow-blade screwdriver in the switch slot and 
slide the switch to the right for 230-volt operation 
(''230'' marking exposed) or to the left for 115-volt 
operation (''115"’ marking exposed). The Model 5245L 
is supplied with 115-volt fuse; be sure to replace this 
fuse for 230-volt operation; see Table 2-1. 


CAUTION 


Before plugging instrument into AC power line 
be sure slide switch is properly positioned. 


Table 2-1. 115/230 Volt Conversion 


Slide switch Left Right 
(ait 1 58) 


(230%) 

AC LINE FUSE 2 ampere 
slow-blow 

(2110-0006) 


1 ampere 
slow-blow 
(@2110-0007) 


2-2 


Model 5245L 


2-12. POWER CABLE. The Model 5245Lis equipped 
with a detachable 3-wire power cable. Proceed as 
follows for installation. 


a. Connect flat plug (3-socket connector) to AC line 
jack at rear of instrument. 


b. Connect plug (2-blade with round grounding pin) 
to 3-wire (grounded) power outlet. Exposed portions 
of instrument are grounded through the round pin on 
the plug for safety; when only 2-blade outlet is avail- 
able, use connector adapter (# stock no. 1251-0048), 
then connect short wire from side of adapter to ground. 


Note 


To maintain oscillator stability, crystal oven 
circuits are energized continuously when the 
Model 5245L is connected to power line. 


2-13. COOLING. 


2-14. The Model 5245L uses forced air cooling. The 
air intake and filter are located on the rear panel of 
the instrument. Inspect the filter regularly; clean the 
filter before it becomes dirty enough to restrict air 
flow (see Paragraph 5-3 for instructions on filter 
care). 

Note 


Do not apply coating compounds to non-metal 
filters. 
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Paragraphs 3-1 to 3-11 


SECTION Ill 
OPERATION 


3-1. INTRODUCTION. 


3-2. The Model 5245L measures frequency, period 
average, ratio of two frequencies, and total events. 
A FUNCTION selector switch selects measurement 
function, and a TIME BASE selector switch selects 
time base or multiplier. A SAMPLE RATE control 
selects the sampling rate, and a SENSITIVITY control 
adjusts instrument sensitivity. Figures 3-4 through 
3-9 provide step-by-step operating procedures for 
each measurement function. Figures 3-10 through 
3-14 provide operating procedures for measurements 
made with available plug-in units. The number or 
numbers associated with each control indicate the step 
in which that control is used. 


3-3. INTERPRETING DISPLAY. 


3-4. Direct readout is provided in both PERIOD and 
FREQUENCY functions with measurement units dis- 
played and withdecimal point automatically positioned. 
In the MANUAL function the display is read directly; 
the decimal point is not lighted. Note that the only 
difference between ratio and period measurements is 
the use of anexternal frequency instead of the internal 
1-Mc oscillator. 


3-5. ACCURACY. 


3-6. FREQUENCY MEASUREMENTS. The basic 
counter accuracy is determined by two factors. One 
factor is the aging rate of the 1-Mc crystal standard 
in the time base, which is less than 2 parts in 108 per 
week. Asecond factor isthe inherent error of +1 count 
present in all counters of this type. This error isdue 
to phasing between the timing pulse that operates the 
electronic gate and the pulses that pass through the 
gate to the counters. The chart in Figure 3-1 shows 
the errors possible for frequency or period measure- 
ments. 


3-7. PERIOD MEASUREMENTS. There are three 
factors contributing to the accuracy of period meas- 
urements: 


a. The aging rate of the 1-Mc standard, which is 
less than 2 parts in 108 per week. 


b. The ambiguity of the +1 count. 


c. +trigger error (for one period, assuming signal 
to noise ratio of 40 db, this trigger error is 0.3% at 
rated sensitivity). A general formula for finding the 
percentage error to be expected under various condi- 
tions is as follows: 


oh 
nf, 


A = 100 (+ + = ek) 
A = accuracy in % 
f; = time base frequency counted (cps) 
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fo = frequency whose period is being measured (cps) 


n 


Il 


number of periods averaged 
Cue ocx 1073 (trigger error for one period, 40 db S/N) 


E = time base accuracy (weekly maximum drift rate) 
E depends on the drift rate of the individual time 
base, absolute value of off-set at standardization 
and the time since standardization. A plot of this 
formula for the 5245L is shown in Figure 3-1. 
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52514 
CONV. 
WITH 
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Nadeem 
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MEASURED FREQUENCY 05245-B-2 


Figure 3-1. Measurement Accuracy 


3-8. STANDARD FREQUENCY OUTPUT. 


3-9. FRONT PANEL. Frequencies of 0.1 cps to 
1 Me are available in decade steps at the TIME BASE 
EXT connector as selected by the TIME BASE switch. 
This output is subject to the restrictions given below 
in Paragraph 3-11. 


3-10. REAR PANEL. Frequencies of 0.1cps through 
10Mc are available in decade steps at the rear-panel 
OUTPUT connector as selected by the rear-panel 
OUTPUT switch. This output is subject tothe restric- 
tions listed below. 


3-11. RESTRICTIONS. All frequencies are available 
one at a time in the MANUAL function without inter- 
ruption; 1 ke is continuously available for all functions 
except 100K PERIOD AVERAGE; 10 ke to 10 Mc con- 
tinuously available in all functions. 
Note 
Accuracy and stability of these outputs is the 
same as that of the time base oscillator. 
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FRONT PANEL 


HEWLETT @p) Packaro 


SAMPLE RATE 


D 


POWER J} L HOLD 
OFF 


5245L ELECTRONIC COUNTER 
TIME BASE FUNCTION 


PERI 
GATE FREQUENCY | fuCee 


SIGNAL INPUT 


C SENSITIVITY (VOLTS RMS) 
S ' 


s MANUAL i] 
I (50V MAX) cls ams RESET start. SQ ~ 10 
\ 


lOps STOP - NSN 100 
I" 
7 


Ips S 


a" 


PLUG IN 


REMOTE OR 
TIME INT * 


Y, 


SAMPLE RATE 
Controls power to all circuits except crystal 
oven heater; max ccw turns POWER OFF. 
. Controls time between measurements from 
0.1 sec to 5 sec. 
. Causes display to HOLD indefinitely when 
maximum cw. 


. DC SIGNAL INPUT provides direct coupling to 


internal amplifier for most measurements. 


. ACSIGNAL INPUT provides coupling to internal 


amplifier through 1 uf (600 vdc maximum). 


SIGNAL INPUT SENSITIVITY. 

a. Controls input attenuator; set to highest pos- 
ition which includes signal amplitude (max 
overload; 50v in position 0.1, 150v in posi- 
tion 1; 500v in position 10). 

. Maximum CCW (CHECK position) gives in- 
ternal self check; counts 10 Mc with selected 
TIME-BASE gate for FREQUENCY; 100 kc 
for number of periods averaged (10 usec to 
1 sec) for PERIOD AVERAGE, or contin- 
uously at selected TIME BASE frequency 
(0.1 cps to 10 Mc) for MANUAL START. 
Maximum CW (PLUG-IN position) connects 
output of plug-in unit directly to input 
amplifier. 


. GATE lamp glows during counting (main gate 
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open). 


aes | 


a 


6. EXT connector 


a. Provides input for higher of two frequencies 
for ratio measurement (lower frequency to 
SIGNAL INPUT) when TIME BASE set to EXT. 
Provides output frequency 0.1 cps to 1 Mc as 
selected by TIME-BASE switch (see text for 
restrictions). 


TIME BASE selects either time that main gate 
is on for frequency or time unit per count for 
period measurement. 


. RESET pushbutton returns both displayed and 


internal count to zero when pressed. 


. FUNCTION 


a. Permits totalizing of pulses applied to SIG- 
NAL INPUT when set to MANUAL START; 
holds accumulated count when switched to 
MANUAL stop. 

Permits measurement of frequency applied 
to SIGNAL INPUT during interval selected 
by TIME-BASE switch when in FREQUENCY. 
. Permits period measurement of waveforms 
applied to SIGNAL INPUT averaged over 
1 to 100,000 periods when set to PERIOD 
AVERAGE. 
Removes control of TIME-BASE and FUNC- 
TION switches when set to REMOTE or TIME 
INT; remote control is provided through 
rear connector or plug-in unit. 


Figure 3-2, Operating Controls (Front Panel) 
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Figure 3-3 


REAR PANEL 


COANGE FREQ ADJ 
@ 


OUTPUT 


. Plug-in compartment 

a. Receives plug-in unit to extend basic coun- 
ter capabilities. To install plug-in (1) turn 
power off, (2)loosen knurledscrew at side 
of compartment, (3) remove blank panel 


or plug-inunit, (4) slide desired plug-in unit 
into place and tighten knurled screw. 

. Permits access to fine and medium fre- 
quency controls through panel at rear of 
compartment; FINE FREQ ADJ has range 
of about 5x 1078; MED FREQ ADJ has 
range of about 1 x 10-8, 


. COARSE FREQ ADJ permits adjustment of 
oscillator over a range of about 1 x 1079. 


. MODE 


a. Permits use of external 1-Mc frequency 
standard for time-base control when set 
to EXT STD FREQ (1 MC). 

. Permits normal operation of counter using 
internal oscillator when set to INT STD 
FREQ. 

. Permits scaling of input signal by factors 
of 10 when set to SCALER. 


SOULPUTL 


a. Supplies selected frequency when MODE 
is set to INT STD FREQ (see text for re- 
strictions). 

. Supplies scaled input frequency when MODE 
is set to SCALER. 


REMOTE > 
CONTROL 
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. STORAGE switch provides display storage 


when up; continuous display of internal count 
when OFF (down). 


. AUX A/AUX B (TIME INTERVAL TRIGGER 


OUT - START/STOP). Auxiliary plug-in out- 
puts. See appropriate plug-in manual. 


. Fuse provides overload protection; should be 


2 ampere slow-blow for 115-volt operation; 
1 ampere slow-blow for 230-volt operation. 


. Line-voltage switch permits selection of either 


115- or 230-vac line; insert narrow blade and 
slide to left for 115v, slide to right for 230v. 


. AC LINE connector connects to flat plug on 


power cable. 


. DIGITAL RECORDER connector supplies BCD 


information to recorder, analog converter, or 
data processing equipment. 


. REMOTE CONTROL connectors permit con- 


nection to remote location for control of all 
front-panel switch functions except SENSITIV- 
ITY and SAMPLE RATE (by special order). 


Figure 3-3, Operating Controls (Rear Panel) 
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HEWLETT @p) packarD 


SAWPLE RATE 


POWER J L HOLO 
OFF 


5245L ELECTRONIC COUNTER 
( SIGNAL INPUT TIME BASE FUNCTION 


GATE PERIOD 
C - SENSITIVITY (VOLTS RMS) FREQUENCY | aveRAGE 
1 


1Oms 
| (50V MAX) als 
s 
s 


Turn SAMPLE RATE control clockwise from Set FUNCTION switch to MANUAL START. 
POWER OFF position to turn counter on. Counter should count continuously at fre- 

quency selected on TIME BASE switch. 
Set SENSITIVITY switch to CHECK. 

Set FUNCTION switchtol1 PERIOD AVERAGE. 
Set FUNCTION switch to FREQUENCY. 

See table below for proper display (+1 count) 
See table below for proper display (+1 count) for each PERIOD AVERAGE position of the 
for each position of TIME BASE switch. FUNCTION switch. 


TIME BASE DISPLAY PERIOD AVERAGE DISPLAY 
1 


00000010. Mc 00000001 
0000010. 0 Mc 
000010. 00 Mc 
00010000. Kc 
0010000. 0 Kc 00001000 
010000. 00 Kc 
10000. 000 Kc 
0000. 0000 Kc 


00000010 


00000100 


00010000 
00100000 


Figure 3-4, Self Check 
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Figure 3-5 


SAMPLE RATE 


) 


powert Lovo 
OFF 


© 


5245L ELECTRONIC COUNTER 


TIME BASE 


SIGNAL INPUT 


GATE 
QC SENSITIVITY (VOLTS RMS) 
[aon ' 
© «| (SOV MAX) 


108 


f EXT’ 
(o} 50 V MAX) 


Turn SAMPLE RATE control clockwise from 
POWER OFF position to turn counter on. 


Set FUNCTION switch to FREQUENCY. 


Set TIME BASE switch for desired count (gate) 
time. 


Note 


Asterisk (*) will light at right end of display 
for switch positions which do not permit 
legitimate measurement (in this case EXT 
and .1us). 


Set SENSITIVITY switch to CHECK to verify 
proper counter operation (see Figure 3-4). 


FUNCTION 


PERIOO 
AVERAGE 


ee | | 


Connect unknown signal to AC or DC SIGNAL 
INPUT jack. 


Change SENSITIVITY switch to''10". If there 
is no count, or if count is uncertain, progres- 
sively switch SENSITIVITY to lower ranges. 


CAUTION 


Maximum overload is 50 volts in position 0.1, 
150 volts in position 1, 500 volts in position 
10. Maximum input level for correct count 
is 2 volts in position 0.1, 20 volts in position 
1, 200 volts in position 10. 


Read frequency from display. Decimal point 
is correctly positioned and correct measure- 
ment unit (kc or Mc) is displayed. 


Figure 3-5, Frequency Measurements 
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SAMPLE RATE 


Model 5245L 


5245L ELECTRONIC COUNTER 


TIME BASE 


Turn counter on with SAMPLE RATE control. 


Set FUNCTION switch to desired PERIOD 
AVERAGE position. 


Set TIME BASE switch to desired time unit 
per count. 


Note 


Asterisk (*) will light at right end of dis- 
play for switch positions which do not 
permit legitimate measurement (in this 
case may be any position between 1 milli- 
second and 10 seconds, depending on 
number of periods averaged as selected 
on FUNCTION switch). 


FREQUENCY 


MANUAL 
START . > 


TIME 


FUNCTION 


STOP - 


INT * 


PERIOD 
AVERAGE 


Set SENSITIVITY switch to CHECK to verify 
proper counter operation (see Figure 3-4). 


Connect unknown signal to AC or DC SIGNAL 
INPUT jack. 


Turn SENSITIVITY switch clockwise to first 
position which gives steady count. (See 
CAUTION, Figure 3-5. ) 


Read period from display. Decimal point is 
correctly positioned and measurement unit 
(us, ms, sec) is displayed. 


Figure 3-6, Period Measurements 
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5245L ELECTRONIC COUNTER 
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GATE 
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Proceed as follows to measure the ratio be- 
tween two frequencies (f1/fg). The higher 
frequency (fj) may be between 0 and 50 mc; 
the lower frequency (f9) must be less than 
1 Mc for single period measurement and less 
than 300 kc for multiple-period measurement. 


Turn counter onwith SAMPLE RATE control. 


Set FUNCTION switch to desired PERIOD 
AVERAGE position. 


Set SENSITIVITY switch to CHECK to verify 
proper counter operation (see Figure 3-4). 


Set TIME BASE switch to EXT. 


Connect fj (the higher frequency) to the TIME 
BASE EXT connector. 


Figure 3-7. 


FUNCTION 


FREQUENCY 


MANUAL 
START | 


STOP - 


PERIOD 
AVERAGE 


CAUTION 


Input fy must not exceed 2 volts for correct 
count. Maximum input 50 volts rms. Use ex- 
ternal blocking capacitor if a DC component 
is on fy signal. 


6. Connect f9 (the lower frequency) to the AC or 


DC SIGNAL INPUT jack. 


Turn SENSITIVITY switch clockwise to first 


position which gives steady count. 
CAUTION, Figure 3-5. ) 


Read ratio f1/f9 fromdisplay. Decimal point 
is correctly positioned, but no measurement 


unit is given since ratio is dimensionless. 


Ratio Measurements 


(See 
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5245L ELECTRONIC COUNTER 
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GATE PERIOD 
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Turn counter on at SAMPLE RATE control. CAUTION 


Set FUNCTION switch to MANUAL START. Maximum overloadis 50 volts in position 
0.1, 150 volts in position 1, 500 volts in 

To verify correct counter operation, set position 10. 

SENSITIVITY switch to CHECK. Counter 

should count continuously at frequency se- Set FUNCTION switch to MANUAL STOP. 

lected on TIME BASE switch. 


; . Atdesired time to begin count, set FUNCTION 
Connect signal to AC or DC SIGNAL INPUT switch to MANUAL START. : 


jack. 


Change SENSITIVITY switch to"10''. If there At desired time to stop count, set FUNCTION 
is no count, or if count is uncertain, progres- switch to MANUAL STOP. 

sively switch SENSITIVITY to lower ranges. 

(See CAUTION, Figure 3-5. ) . Read accumulated count from display. 


Figure 3-8, Totalizing Operation 
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HEWLETT (@) packarD 


5245L ELECTRONIC COUNTER 


SIGNAL INPUT TIME BASE FUNCTION 


GATE PERIOD 
QC SENSITIVITY (VOLTS RMS) FREQUENCY AVERAGE 
z t 


Ss s MANUAL \ 
.| (50V MAX) als ms START S 
s j ps 
s \ 


TIME INT * 


Any signal from 0 to 50 Mc can be scaled by . Connect signal to AC or DC SIGNAL INPUT 
decade factors from 10 to 109. Proceed as jack. 


follows. : ‘ : 
Turn SENSITIVITY switch clockwise to first 


Turn counter on at SAMPLE RATE control. position which gives steady count. (See 
CAUTION, Figure 3-5. ) 

Set FUNCTION switch to MANUAL START. Set OUTPUT switch (rear panel) to desired 
scaler ratio (10 to 109). 

Set SENSITIVITY switch to CHECK. Counter 

should count continuously at frequency se- . Take scaled output from OUTPUT connector 

lected on TIME BASE switch. located below the OUTPUT switch. 


Figure 3-9. Scaler Operation 
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PACKARD 


© 


Model 5245L 


SAMPLE RATE 


POWER 3 \ HOLD 
OFF 


FREQUENCY CONVERTER 
MODEL (A) 5251A 
20 - |OOMC 


MIXING FREQUENCY 
MCS 


5245L ELECTRONIC COUNTER 


TIME BASE 


SIGNAL INPUT 
GATE 


gc SENSITIVITY (VOLTS RMS) 
Z ' 
© \ A csovusnn &) 


PLUG IN 


Turn counter on at SAMPLE RATE control. 
Set SENSITIVITY to PLUG-IN. 


Set counter TIME-BASE for desired gate-on 
time. 


Set FUNCTION to FREQUENCY. 


Connect signal whose frequency is tobe meas- 
ured to converter INPUT. DO NOT EXCEED 
2 VOLTS RMS. Input impedance approxi- 
mately 50 ohms. 


Set MIXING FREQUENCY to 50Mc. If meter 
indicates in green area and counter reading is 
less than11 Mc, proceedwith step7. If meter 
does not indicate in green area or if counter 
reading is greater than 11 Mc, increase MIX- 
ING FREQUENCY in 10-Mc steps until meter 


FUNCTION 


FREQUENCY 


MANUAL 
START 


STOP - 


sO 60 


PERIOD 
AVERAGE 


indicates in green area and counter reading 
is less than 11 Mc. 


Add counter reading to MIXING FREQUENCY 
for frequency of INPUT signal. 


Increase MIXING FREQUENCY by 10 MC. 


Subtract counter reading from MIXING FRE- 
QUENCY; result should agree with frequency 
obtained in step 7. 


Note 


Meter may indicate in red area and 
proper counter reading may not be dis- 
played when MIXING FREQUENCY 
differs from frequency of INPUT signal 
by less than 100 kc. See Operating and 
Service manual for Model 5251A Fre- 
quency Converter. 


Figure 3-10. @ Model 5251A, 100 Mc Frequency Converter 
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POWER J a 
OFF HOLD 


FREQUENCY, CONVERTER 
MODEL hy 52538 
50-500 MC 


5245L ELECTRONIC COUNTER 


TIME BASE 


SIGNAL INPUT 


GATE 
SENSITIVITY (VOLTS RMS) 
1 


I (SOV MAX) 
Pak s 
© EXT 
(©) (50 V MAX) 


RESET 


Turn counter on at SAMPLE RATE control. 
Set SENSITIVITY to PLUG IN. 


Set counter TIME BASE for desired gate-on 
time. 


Set FUNCTION to FREQUENCY. 


Connect signal whose frequency is to be 
measured to INPUT of converter. 


CAUTION 


Do not exceed 2 volts rms. 
approximately 50 ohms. 


Input impedance 


FUNCTION 


FREQUENCY 


MANUAL 
START 


STOP - 


REMOTE O} 
TIME INT * 


6. 


PERIOO 
AVERAGE 


Set mixing frequency control to read slightly 
less than 50 Mc. 


Slowly turn mixing frequency control coun- 
terclockwise until level indicator meter first 
reaches amaximum reading inthe green por- 
tion of its scale. Dial should not be set be- 
tween minor division marks. 


Add counter display (in Mc) to mixing fre- 
quency control reading (in Mc) for frequency 
of INPUT signal. 


Figure 3-11. ¢ Model 5253B, 500 Mc Frequency Converter 
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HEWLETT ® PACKARD 
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TRIGGER 
LEVEL 
(VOLTS) 


94 0 
POWER zi Y HOLD @ 
OFF 2 SLOPE 
y 


5245L ELECTRONIC COUNTER 


SIGNAL INPUT TIME BASE FUNCTION 


PERI 
GATE FREQUENCY | euCeE 


C SENSITIVITY (VOLTS RMS) 
\ ' aN lOms ims MANUAL \ 
© \ 1 (sov wax (@)) als ims START ,\ 
s s 
} 
) 


PLUGIN 


Turn counter on at SAMPLE RATE control. 
Set SENSITIVITY switch to PLUG-IN. 


Set FUNCTION switch to REMOTE OR TIME 
INT. 


Connect signal toSTART or STOP with selec- 
tor at common, to START and STOP at other 
positions of selector switch. See Operating 
and Service Manual for Model 5262A Time 
Interval Unit for restrictions. 


Set COM-REMOTE-SEP to: 


a. COM if start and stop signals arefrom the 
same source. 


SEPif start and stop signals are from dif- 
ferent sources. 


REMOTE if the Model 5245L is being op- 
erated from a remote control box. 


Set TIME BASE switch to obtain count consis- 
tent with measurement resolution required, 
or to EXT if an external time unit is used. 


Set start channel SLOPE control to "+" if you 
want measurement to start on positive slope. 
Set to"'-''if you want to start count on negative 
slope. 


Adjust start MULTIPLIER and TRIGGER 
LEVEL controls to set measurement start 
point at desired voltage level. 


Set stop channel SLOPE control to ''+" if you 
want measurement to stop on positive-going 
part of signal. Set to ''-'' if you want to stop 
count on negative slope. 


Adjust stop MULTIPLIER and TRIGGER 
LEVEL controls to set measurement stop 
points at desired voltage level. 

Note 
Connect oscilloscope to AUX A or AUXB output 
(rear panel) to observe start or stop setting. 


Read time interval units. 


Figure 3-12. @ Model 5262A, Time Interval Unit 
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HEWLETT W PACKARD TIME INTERVAL UNIT 


SQMPLE RATE ‘ \ MODEL hp s262a 9 ™ 
* * 2 
TRIGGER |, 
* 4 LEVEL " 4 
* ig 94 Cy 
- i 
y } 


(VOLTS) 
powert Luovo 
OFF 


SLOPE 


5245L ELECTRONIC COUNTER 
SIGNAL INPUT TIME BASE FUNCTION 
QC SENSITIVITY (VOLTS RMS) FREQUENCY AVERAGE 
© I (SOV MAX) eee Orem RESENT ‘START. Se 
s y 


PLUG IN 


Turn counter on at SAMPLE RATE control. 10. Set start TRIGGER LEVEL control fornodif- 


Set SENSITIVITY to PLUG IN. 


Set FUNCTION to REMOTE OR TIME INT. 


Set TIME BASE switch to obtain greatest pos- 
sible count, or to EXT if an External Fre- 
quency is counted. 


Set COM-REMOTE-SEP to SEP. 


Set start and stop TRIGGER SLOPE to same 
polarity. 


Set both START and STOP MULTIPLIER con- 
trols to 0.1 position. 


Set both start and stop TRIGGER LEVEL con- 
trols to 0 position. 


Connect signals whose phase difference is to 
be measured to START and STOP inputs. 
(Note: for specified accuracy, do not exceed 
+ 40 volts peak times multiplier setting. ) 


ference in counter reading as start MULTI- 
PLIER is switched between the 0.1 and 0. 2 
positions. Procedure: 


a. Note counter reading with MULTIPLIER 
set to 0.1 position. 


Note counter reading with MULTIPLIER 
set to 0. 2 position. 


Subtract the smaller reading from the 
larger reading. 


If reading in step b is lessthan reading in 
step a, add result of step c to reading of 
step a and adjust TRIGGER LEVEL for 
result. 


If readingin step b is greater than reading 
in step a, subtract result of step c from 
reading of step a and adjust TRIGGER 
LEVEL for result. 


Note 
The procedure may have to be repeated 
to obtain exact zero crossing. 
Repeat step 10 for stop TRIGGER LEVEL 
control. 


Read phase difference in units selected by 
TIME BASE switch. 


Figure 3-13. (¢ Model 5262A, Phase Measurement 
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SAMPLE RATE 


HEWLETT PACKARD ) 
o) OUTPUT S) 
output (AvEL son 


POWER i HOLD 
OFF VIDEO AMPLIFIER 


SRG) 52614 
S24SL ELECTRONIC COUNTER ory =somc 


SIGNAL INPUT TIME BASE FUNCTION 


PERIOD 
9C SENSITIVITY (VOLTS RMS) FREQUENCY AVERAGE 
. i) 


Q 
sims MANUAL \ 
© \ | (SOV MAX) wis ms _- RESET START . 
: fe 
SZ 


Turn counter on at SAMPLE RATE control. . Connect signal whose frequency istobe meas- 
ured to INPUT connector on Video Amplifier. 
Set SENSITIVITY to PLUG IN. DO NOT EXCEED 5 V RMS. 


Set counter TIME BASE as desired. . Vary Video Amplifier SENSITIVITY control 
until Level Indicator Meter reads inthe green 
portion of its scale. 

Set FUNCTION as desired. 

. Frequency of INPUT signal is displayed by 

Set Video Amplifier SENSITIVITY to 100 MV. counter. 


Figure 3-14. @ Model 5261A, Video Amplifier 


3-14 01930-2 


Model 5245L 


3-12. PLUG-IN UNITS. 


3-13. Operating and Service manuals are available 
for each plug-in unit. These manuals provide complete 
operating and maintenance procedures, specifications, 
and limitations for the plug-in units. To install plug- 
in units: 


a. Turn counter power off. 


b. Loosen knurled screw at side of plug-in com- 
partment (counterclockwise). 


c. Remove blank panel or plug-in unit. 
d. Slide desired plug-in unit into place. 


e. Tighten knurled screw (clockwise). 


Section III 
Paragraphs 3-12 to 3-15 


3-14. DIGITAL RECORDER OUTPUT. 


3-15. To supply counter display information (includ- 
ing all digits, decimal point position, and Sau 
unit) to the ép Model 562A Digital Recorder or ¢?Model 
580A/581A Digital-to-Analog Converter, connect 
50-wire cable (@ stock no. 562A-16C) benvecn rear- 
panel DIGITAL RECORDER jack on counter and input 
connector of recorder or converter. Cable can be 
fabricated for connection to other equipment using an 
Amphenol 57-30500 connector to mate with the counter 
DIGITAL RECORDER jack. Signals available and ex- 
ternal signals required are given in Table 3-1. Tables 
3-2 and 3-3 provide output information for decimal 
point and measurement units recording. 


Table 3-1. Summary of Connections to Digital Recorder Jack 


Pe Faction 
Se Weight J11 Pin No. 
‘ 
ra 


(Right End) 


10° 


Units 


Tens 


a 


Display Weight 


Ji 1 Pin No; 


Measurement 
Units 


Decimal 
Point 
Position 


Inhibit signal input;+15v min, +25 v max 
supplied from external source to prevent 
reset; causes count to hold 


1 0° 
Thousands 


104 


Print command output; +13 v to Ov 
step, DC-coupled, signals that com- 
pleted count is available for readout 


Neg reference output; about -6.5 vdc 
indicates "'0"' level for BCD output 


Ten Thousands 


10° 


Hundred Thousands 


Pos reference output; about +17 vdc 
indicates ''1"' level for BCD output 


14 
38 Ground 50 
39 


(Left End) 13) 21 
1 16 ; De 
10 40 No connection 46 


Ten Millions 
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Table 3-2. Decimal Point BCD Out 


J11 Output (Volts) Driated 


DISPLAY Digit 


Table 3-3. Measurement Units BCD Out 


J11 Output (Volts) 
Printed 
DISPLAY Pin | Pin] Pin | Pin Digit 
43 42 18 Lt 
* 


3-16. REMOTE CONTROL. (SPECIAL) 


3-17. OPERATION. Front-panel controls at the 
counter should normally be set as follows to allow 
remote control. 


a. FUNCTION: REMOTE OR TIME INTERVAL. 
b. TIME BASE: EXT. 


c. SENSITIVITY: Not CHECK, set to proper range 
for input signal amplitude. 


d. SAMPLE RATE: as desired. 
Note 


To permit normal front-panel control, all 
remote control circuit connections must be 
interrupted. 


3-16 
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3-18. GENERAL. Two rear-panel connectors permit 
connection for complete control of the basic instrument 
from a remote location. All front-panel switching 
operations canbe controlled except for SAMPLE RATE 
and SENSITIVITY. (See AppendixI, Figure IA-4, 
Page IA-13. ) 


3-19. PROGRAMMING. The following procedure 
describes how to provide counter control from a re- 
mote location. All that is required is contact closure 
between appropriate terminals of J9 and J10 onthe 
rear panel. Mating connector for J9 or J10 is Amph- 
enol 57-30360. 


a. Program desired FUNCTION by connecting -15 
volts to J9 pins listed in Table 3-4. When counter is 
on, -15 volts is continuously available at pin 30 of J9; 
-15 volts is also available at pin 32 of J10 only when 
FUNCTION switch is set to REMOTE OR TIME INT. 


Table 3-4. Function Program 


Equivalent Pins on J9 
Switch Position Requiring -15V 


MANUAL START 


MANUAL STOP 
FREQUENCY 


1 PERIOD AVERAGE 


10 PERIOD AVERAGE 11g 


100 PERIOD AVERAGE 1, 10; tage 


1K PERIOD AVERAGE 1, 9, 13,5 


10K PERIOD AVERAGE 1, 8, 13,5 


100K PERIOD AVERAGE 1, ‘Tee 


b. Program desired TIME BASE by connecting -15 
volts to J9 pins listed in Table 3-5. 


Table 3-5. Time-Base Program 


Equivalent Pins on J9 
Switch Position Requiring -15V 


21 
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c. Counter operation may be programmed for Table 3-6. Check Program 


CHECK, if desired, by connecting -15 volts to the J9 
Check Pins on J9 
Function Requiring -15V 


pins listed in Table 3-6, 


MANUAL 1, 15, any 21-29 
; t ; FREQUENCY 3, 6, 12, any 21-28 
d. Program appropriate decimal point and meas- 1 PERIOD AVERAGE 1 12. 27 

urement unit for the selected FUNCTION and TIME 10 PERIOD AVERAGE 13 11. 13. 27 
BASE by connecting +170V to J10 pins as given in 100 PERIOD AVERAGE 1 3 10. 13. 27 
Table 3-7. When counter is on, +170 volts is contin- 1K PERIOD AVERAGE 1. 3° 9 13 on 
uously available at pin 20 of J10; +170 volts is also 10K PERIOD AVERAGE 1. 3° 3. 13. 27 
available at pins 21 and 22 of J10 when FUNCTION 100K PERIOD AVERAGE | 1, 3, 7, 13, 27 


switch is set to REMOTE OR TIME INTERVAL. 


Table 3-7, Pins on J10 Requiring +170 V for Decimal Point 
and Measurement Units Program 


Time Base : 
Function 


MANUAL START 
MANUAL STOP 
FREQUENCY 
1 PERIOD AVERAGE 
10 PERIOD AVERAGE 
100 PERIOD AVERAGE 
1K PERIOD AVERAGE 
10K PERIOD AVERAGE 
100K PERIOD AVERAGE 
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Figure 4-1. Basic Diode Circuits 
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SECTION IV 
PRINCIPLES OF OPERATION 


4-1. INTRODUCTION. 


4-2. This section describes how the Model 95245L 
operates. Basic circuitsused in the counter are des- 
cribed first (Paragraphs 4-3 through 4-22). Operation 
of decimal counters and decade dividers is thoroughly 
discussed in Paragraphs 4-23 through 4-33. A dis- 
cussion of basic counter functions is given next (Para- 
graphs 4-34 through 4-41). Pulse timing circuits and 
overall operation of the entire counter are discussed 
in Paragraphs 4-42 through 4-48. At the end of the 
section each assembly is described in order of its 
assembly designation (A__) (Paragraphs 4-49 through 
4-120). 


4-3. THE DIODE. 


4-4, GENERAL. Semiconductor diodes are used in 
signal-handling circuits and in power supply rectifier 
and regulator circuits. 


4-5. THE "OR" GATE. Two or more diodes are 
sometimes used as an OR gate. The OR gate isa 
multiple-input circuit which requires only one input 
to produce an output. Figure 4-1A shows some OR 
gate configurations. 


4-6. THE"AND'" GATE. The AND gate or coincidence 
circuit is a multiple-input circuit which requires the 


presence of all input signals to produce an output. 


Figure 4-1B shows an AND gate configuration in which 
an input signal is passed only when a properly polar- 
ized control voltage is applied. 


4-7. THE "INHIBIT" GATE. The signal normally 
passes through an INHIBIT gate; adding a second signal 
closes the gate and prevents the signal from going 
through. One of the most common forms of the IN- 
HIBIT gate is the series gate shown in Figure 4-1C. 
If the diode is biased off, the gate is closed, and pulses 
do not reach the decade divider or decimal counter; 
when the diode is biased on, the pulses go through the 
gate and reach the decade divider or decimal counter. 


4-8, LIMITER OR CLIPPER, The limiter or clipper 
is a circuit which removes positive or negative peaks 
of waveforms. It can be used either as a waveform 
shaping circuit or as a protective device to prevent 
excessive voltages from reaching a sensitive circuit. 
Figure 4-1D shows a limiter which prevents the nega- 
tive peak of a pulse from going more negative than 
about -0.6 volt. Note that for a conducting silicon 
diode the cathode voltage is about 0.6 to 0,8 volt more 
negative than the anode. 


4-9, CLAMPER OR DC RESTORER. The clamper or 
DC restorer is a circuit which establishes either the 
positive or negative peak of awaveform at a particular 
DC reference voltage; in other words, it provides a 
definite baseline voltage forthewaveform. Figure41E 
shows a clamper which provides a baseline of about 
+20 volts for a negative pulse. 
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4-10. REGULATOR. A diode regulator uses either 
the constant reverse-bias breakdown voltage charac- 
teristic of a breakdown diode or the constant forward- 
bias voltage drop characteristic of a silicon diode. 
Power supply reference voltages are generally pro- 
vided by breakdown diodes which maintain a constant 
voltage when supplied with a reverse-bias voltage 
greater than their specified breakdown voltage. Regu- 
lated voltages can also be provided by a forward- 
biased silicon diode which maintains a constant 0.6 to 
0.8 volt drop. Figure 4-1F shows connections for both 
types of diodes. 


4-11. THE TRANSISTOR. 


4-12, GENERAL. Transistors are used throughout 
the counter in circuit configurations such as the ampli- 
fier, the flip-flop or binary, the trigger circuit, and 
the one-shot multivibrator. In the following para- 
graphs, basic transistor operation and a few basic 
transistor circuits are discussed. These paragraphs 
discuss the easily observed changes in currents and 
voltages in transistor circuits which help technicians 
locate circuit faults but do not attempt todescribe how 
transistors work internally. 


4-13. BIASING AND CONDUCTION. Vacuum tubes 
and transistors are functionally similar. In the tube 
a small grid-to-cathode voltage controls a larger 
plate-to-cathode current flow. In a transistor a small 
base-to-emitter current controls a large collector-to- 
emitter current. A comparison of basic vacuum tube, 
NPN transistor, and PNP transistor operation is 
shown in Figure 4-2A; indicated current represents 
conventional flow of positive charges external to the 
transistor and is not intended to indicate flow of car- 
riers inside the transistor structure. Notice that the 
effect of emitter-base-collector voltages is totally 
reversed between NPN and PNP transistors; circuits 
whichare arranged for an NPN transistor usually func- 
tion normally for a PNP transistor if supply voltages 
are reversed. 


4-14, AMPLIFIERS. As with vacuum tubes, three 
basic amplifier types are available (Figure 4-2B). 
These amplifiers maybe used alone or in combination 
to form complex circuits. 


4-15. FLIP-FLOP. The flip-flop is a bi-stable two- 
transistor circuit in which one transistor conducts, 
holding the other cut off. Each input pulse causes a 
reversal of states; that is, the cut off transistor is 
turned on and the conducting transistor is cut off. In 
the flip-flop shown in Figure 4-3A, Q1 is initially con- 
ducting heavily; its collector voltage is only slightly 
negative; a near-zero voltage is supplied to the base 
of Q2 (junction of R27-28 divider). The voltage drop 
across R24 produces a sufficiently negative voltage 
at the emitter of Q2 to hold Q2 cut off. With Q2 cut 
off the R18-R19-R20 divider delivers a negative volt- 
age to the base of Ql to keep it conducting. 
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Figure 4-2. Transistor Operation 
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Figure 4-3. Basic Transistor Circuits 
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4-16. Attime tj the positive input pulse cuts off Q1; 
the Q1 collector voltage goes negative and drives Q2 
into conduction (R27-R28 divider to Q2 base); the Q2 
collector voltage and the Q1 base voltage (R19-R20 


divider) then become considerably less negative, per-. 


mitting Ql to remain cut off. The R26-R27-R28 
divider delivers a sufficiently negative voltage to the 
base of Q2 to drive it into conduction. In a similar 
manner the positive input pulse at time tg cuts off Q2 
and starts a sequence of events which ends with Ql 
conducting and Q2 cut off. Note that a positive input 
pulse has no effect on Q1 if it is already cut off. A 
negative reset pulse applied to the base of Q1 returns 
the flip-flop to its initial condition (Q1 conducting, Q2 
cutoff). The diode CR9 removes the negative pulse 
from the differentiated square wave input. Without 
this diode, the negative pulse would drive Qi which 
is cut off and the stage would switch from one state 
to the other but would not divide by two. The AC 
coupling through C2 and C3 insures fast switching. 
The DC coupling through R19 and R27 insures bi- 
stable characteristics. 


4-17. BINARY CIRCUIT. Inthis manual a flip-flop 
which completes its operating cycle and produces an 
output pulse after receipt of two similar input pulses 
is called a binary circuit, since it is a counting device 
in a binary system. The binary circuit is driven from 
a single input which is connected either through a pair 
of resistors or through a pair of gating diodes toeach 
transistor base. 


4-18. TRIGGER CIRCUIT. The trigger circuit isa 
limiter or squaring circuit which produces an output 
waveform with very fast rise and fall times. The 
trigger circuit is similar to the flip-flop except that 
the RC network in one half is replaced by the input 
signal. Capacitor Cl bypasses R3 to couple fast 
changes in voltage at the Q1 collector to the base of 
Q2. Either Ql or Q2 can conduct depending on the 
voltage at the input. Note that there is a slight dif- 
ference in input voltage (called hystersis) between 
switching with a negative-going input (time t,) and 
switching with a positive-going input (time ty). 


4-19. ONE-SHOT MULTIVIBRATOR. The one-shot 
multivibrator is a circuit which generates a pulse of 
some specified duration following the application of 
a suitable triggering pulse. The circuit is similar to 
the flip-flop except one DC coupling path has been 
removed so the circuit is stable only in the state with 
Q1 conducting. 


4-20. In the typical one-shot multivibrator shown in 
Figure 4-3C the following conditions exist during the 


initial stable period: the R5-R6 divider delivers a 


sufficiently negative potential tothe base of Q1 to hold 
Q1 in saturation; the Q1 collector and Q1 emitter are 
therefore slightly negative; the R3-R4 divider delivers 
the Q2 base an even smaller negative voltage to hold 
Q2 cut off. 
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4-21. The positive triggering pulse at timet, reduces 
conduction of Q1; the resulting negative-going voltage 
at the Q1 collector is applied to the Q2 base through 
the R3-R4 divider (C2 bypasses R3 to provide coupling 
for the rapidly changing voltage at the Q1 collector); 
Q2 begins to conduct; the resulting positive-going 
change in Q2 collector voltage is coupled through C3 
to the Q1 base to further decrease Q1 conduction. The 
process is regenerative and quickly results inQ1 being 
cut off and Q2 being saturated. 


4-22. Capacitor C3 now charges at a rate mainly 
determined by the values of R6 and C3 (main charge 
path: R1-Q2-C3-R5). When the Q1 base voltage be- 
comes sufficiently negative, Ql begins conduction; 
the resulting positive-going Q1 collector voltage is 
coupled to the Q2 base; the Q2 collector voltage goes 
negative and is coupled through C3 to the Q1 base to 
further increase Q1 conduction. The process is re- 
generative and ends with the circuit in its original 
quiescent state, Ql saturated and Q2 cut off. 


4-23. BASIC OPERATION OF DECIMAL 
COUNTER OR DECADE DIVIDER 


4-24. INTRODUCTION. Operation of the decimal 
counter circuit and the decade divider circuit is simi- 
lar. The difference between the two is in function. 
Decimal counter circuits divide the input signal by 10 
and actuate the digital display tubes, whereas the 
decade divider circuits are used to divide the input 
signal or the output of the internal oscillator into the 
frequencies to be counted or frequencies to provide 
the various gate times. Throughout the following dis- 
cussion, circuits are referred to as"'counters" though 
the description applies equally to decade dividers. 
Paragraphs 4-25 through 4-29 cover general opera- 
tion of the counters with emphasis on counting logic; 
Paragraphs 4-30 through 4-32 discuss readout cir- 
cuits; and Paragraphs 4-73 through 4-86 discuss 
specific decimal counter assemblies and the readout 
assembly. 


4-25. INPUT AND OUTPUT FROM BINARY. Figures 
4-4A and 4-4B show a flip-flop connected for operation 
as a binary circuit (basic flip-flop operation is dis- 
cussed in Paragraphs 4-15 and 4-16). Positive input 
pulses go to the bases of both transistors and cause 
switching by cutting off the conducting transistor. 
Negative reset pulses go to the base of one transistor 
and turn it on. Note the letter ''A'' near one transis- 
tor and "A" (read as "A bar" or “not A™)ineaeane 
other. The positive-going transition at the collector 
of the A transistor (while switching from A conducting 
to A conducting) provides the input to the next binary 
CIRCULE: 


4-26. CIRCUIT ARRANGEMENT AND COUNT 
NOTATION. Figure 4-4C is a block diagram of a 
typical four-binary decimal counter. Notice that the 
B output is applied to the D, D, and C transistors and 
that the D output is applied only to the C transistor. 
Each input pulse produces a different combination of 
conducting and cut-off stages; there are only 10 allow- 
able combinations and each combination represents a 
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decimal digit. Decimal weighting is the decimal value 
assigned, arbitrarily, to the output of a pair when the 
plain-letter transistor is conducting. 


a. Decimal Count. Decimal weighting used in the 
Model 5245L counter is shown in Figure 4-4C, 
immediately above each of the four binary stages. 
The decimal weight each pair represents is present 
only when the plain-letter side (A, B, D, or C) is 


conducting; when the barred-letter side (A, B, D, or 
C) is conducting, the decimal weight is zero. The 
decimal count can be determined by adding the deci- 
mal weighting of the four stages. For example, if the 
A, B, D, and C transistors are conducting, where A=1, 


B=0, D=4, C = 2, the output is1+0+4+2=7. 


b. Binary-coded Decimals. In binary-coded deci- 
mal notation, the output is either 1 (when the plain- 
letter transistor is conducting) or 0 (when the barred- 
letter transistor is conducting). In binary-coded 
decimal notation, the order of the binaries is given 
so that binary-coded decimals can be written with the 
least significant digit to the right. Thus in the system 
used in the Model 5245L, the binary-coded decimal 
notation normally is given in the order DCBA. (Coun- 
ter binaries are shown in the ABDC order on the 
schematics and in Figure 4-4C to increase clarity in 
showing signal flow.) For the decimal count of 7 used 
as anexample in Paragraph a, with D = 1, C = 1,B = 0, 
A = 1, the binary-coded-decimal number would be 1101. 


4-27. SEQUENCE. Figure 4-5 shows the counting 
sequence for a typical decimal counter. Initially each 
binary is in the "0" (reset) state (decimal count = 0, 
DCBA = 0000). The following action takes place when 
a series of input pulses is applied to the counter. 


a. The first pulse switches A to the "1" state 
(DCBA = 0001 = 0+ 0+ 0+1=1). 


b. The second pulse switches A to the "0" state; 
the output from A causes B to switch to the "1" state 
(DCBA = 0010 = 0+ 0+ 2+ 0= 2). 


c. The third pulse switches A to the "1" state 
(DCBA = 0011 = 0+ 0+2+1= 3). 


d. The fourth pulse switches A to the''0" state; the 
output from A switches B to the ''0" state; the output 
from B switches both D and C to the ''1" state; the 
resulting signal from C is applied toB and D to return 
B to the''1" state and D to the''0" state (DCBA= 0110). 
Although D is connected to C, no switching occurs at 
C as a result of the final switching of D since C has 
not fully recovered from its recent switching. 


e. The fifth pulse switches A to the ''1" state 
ee BA 01110 + 2 422 Bil 5). 


f. The sixth pulse switches A to the ''0" state; the 
output from A switches B to the ''0" state; the output 
from B switches D to the ''1" state (DCBA = 1100 = 
erent) (= 6): 


e. The seventh pulse switches A to the ''1" state 
Meee Ae 1101 ]4.404 04 lie?) 
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Figure 4-5. Counting Sequence of Four Binary Counter 
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h, The eighth pulse switches A to the ''0" state; the 


output from A switches B to the "1" state (DCBA = 
W10e 44+ 24 240 =8). 


i. The ninth pulse switches A to the''1" state (DCBA 
=1111=4+2+24+12= 9). 


j. The tenth pulse switches A to the ''0" state; the 
output from A switches B to the "0" state; the output 
from B switches D to the "0" state; the output from 
D switches C to the ''0" state (DCBA = 0000). When 
C becomes "0", C produces an output pulse which 
serves as a carry pulse to a following decimal counter 
assembly. The counter is now returned to its original 
count. 


4-28. RESETTING TO ZERO. The reset pulse, 
(negative) is applied to the base of the ''0"' state tran- 
sistors (A, B, D, C) in each binary circuit. If the 
"0" state transistor is conducting, the pulse has no 
effect; if the ''0'' state transistor is not conducting, 
the pulse turns it on, Thus the reset pulse ensures 
that all four "0" state transistors are conducting. 
Figure 4-6 indicates a decimal counter assembly 
receiving a reset pulse. The counter is in the decimal 
"4" state (DCBA 0110) and the reset pulse returns the 
decimal counter assembly to the decimal ''0" state 
(DCBA 0000). Decade dividers can be reset as re- 
quired to any desired state, since reset inputs are 
available at each transistor. Note the difference 
between a regular input pulse and a reset pulse: a 
regular input signal is positive, and causes a con- 
ducting transistor to cut off;a reset pulse is negative, 
and causes a cut-off transistor to conduct. 


4-29, Waveforms showing time relationships for the 
counter are given in Figure 4-7; remember that a 
driven binary switches only when the input wave is 
going positive. (Diode clipping removes negative por- 
tion of input). 


4-30. ELECTRICAL READOUT. A four-line binary- 
coded-decimal output is available from each decimal 
counter assembly. A voltage representing the state 
of each binary is taken from the collector of each of 
the plain-lettered transistors (A, B, C, andD). A 
binary "9" is represented by a relatively positive 
voltage on each line, and a binary ''0" is represented 
by a relatively negative voltage oneachline. Table 4-1 
summarizes the ten allowable combinations which 
represent the decimal digits '0'' through ''9"'". To 
protect the binary circuit from being effected by the 
load, each output line includes a 100Kohm series- 
connected isolation resistor. 
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Table 4-1. Four-Line Code Truth Table 
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4-31. DIGITAL DISPLAY. Adisplay matrix, consist- 
ing of eight neon input lamps and 18 photoconductive 
elements is used to convert the binary-coded repre- 
sentation to a digital representation. The display 
matrix is shown inFigure 4-8. Figure 4-8A is a dia- 
gram of the physical layout of the matrix, and Fig- 
ure 4-8B indicates the circuit paths to the various 
digits in the display. 


4-32. As indicated in Figure 4-8B, the circuit to each 
numeral inthe display is brought throughthree series- 
connected photocell elements. A characteristic of the 
photocell element is that it is ahigh resistance element 
(several megohms) when dark and a relatively low re- 
sistance element (less than 7000 ohms) when illumin- 
ated. Thus when the three photocell elements which 
constitute a circuit path are illuminated, resistance 
drops to about 20,000 ohms and sufficient current can 
flow to light the display digit. Illuminating elements 
forthe photocells are neon lamps, one of which is con- 
nected in the collector circuit of each of the eight 
transistors in the counting circuit; the lamp lights 
when the transistor conducts. As explained in Para- 
graph 4-30, a four-binary counting circuit has ten 
states, ten combinations of conducting and nonconduct- 
ing transistors, each combination corresponding to 
one digit. Thus there is a pattern of lighted lamps 
for each digit. Assigning a binary weight of 1 when 
the plain-letter lamp (A, B, C, or D) lights, anda 
weight of 0 when the bar lamp (A, B, C, or D) lights, 
the lamp pattern for any digit can be determined from 
Table 4-1. Figure 4-8 shows the counting circuit with 
transistors D, C, B, A conducting. The lamps as- 
sociated with these circuits illuminate the photocell 
elements in the circuit to the digit 6 display. 


Figure 4-6. Typical Reset Operation in Four-Binary Decimal Counter Assembly 
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4-33. The circuit sequence required to light a lamp 
is discussed in the following paragraphs. The sequence 
discussed will have more meaning ifitis remembered 
1) that a much higher voltage is required to fire a neon 
lamp than to maintain illumination in thelamp (for the 
lamps used in the Model 5245L, 70 volts for firing 
and 55 volts for maintaining illumination), and 2) that 
after application of the firing voltage the lamp cannot 
fire immediately because of the time required for 
ionization. Arrangement of the. binary lamp circuit 
used in the Model 5245L is indicated in Figure 4-9B. 
As will be discussed later, diodes connected between 
the lamps make it possible for the circuit to storea 
previous count even though the binaries are switching 
during the next counting period. In decimal counter 
assemblies which do not have this storage feature, 
the display changes with each step the binaries take 
in setting up the circuit for a given digit. To clarify 
certain aspects of the lamp circuit sequence, the lamp 
circuit will first be discussed as though there were no 
diodes between the two lamps of a binary; this circuit 
is shown in Figure 4-9A. 


a. Lamp Circuit without Diodes. 


(1) As indicated in Figure 4-9A-1, the lamp 
associated with the conducting transistor is 
lighted, the lamp associated with the noncon- 
ducting transistor is dark. Typically, volt- 
ages will be as shown. Since the transistor 
associated with the dark lamp is not conduct- 
ing, no current is flowing in the circuit of the 
dark lamp, and voltage across itis established 
(a) by the circuit of the conducting lamp and 
its transistor, and (b) by the voltage on the 
collector of the non-conducting transistor. 
This voltage is not high enough to fire the dark 
lamp. 


(2) When the binary shown in Figure 4-9A changes 
state, the voltage onthe collector of transistor 
A (now conducting) drops to -10 volts, while the 
voltage on the collector of nonconducting 
transistor A rises to +19 volts. Withtransis- 
tor A turned off, current through lamp A de- 
creases, and the voltage at the junction of the 
two lamps rises. Since lamp A cannot fire until 
ionized, voltage will continue to rise until the 
70-volt firing level is reached; the junction will 
reach approximately 73 volts during the ioni- 
zation period. After the dark lamp fires, the 
voltage across it stabilizes at about 55 volts, 
and since the voltage across the other lampis 
now reduced to 38 volts, the other lamp 
extinguishes. 


(3) Circuit state after lamp A has fired is shown 
in Figure 4-9A-2; it is the mirror image of 
that shown in Figure 4-9A-1. 


b. Lamp Circuit with Diodes. The steady, or 
storage, state of the lamp circuit is indicated in 
Figure 4-9B-1. The diodes are forward-biased, 
effectively connecting the lamps inparallel and clamp- 
ing them to approximately -1.5 volts. One lamp is 
conducting, the other lamp is dark. Since both lamps 
are clamped to -1.5 volts, regardless of the state of 
the binary, there will never be sufficient voltage across 
the dark light to fire it and it will remain dark until 
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1) the diodes are reverse-biased and 2) there is con- 
duction through the transistor in whose collector cir- 
cuit the lamp is connected. 


(1) When the gate closes at the completion of the 
counting period (see Paragraph 4-95) a -29 
volt transfer pulse (see Paragraph 4-99) is 
applied to the binary diodes, reverse-biasing 
them. With the diodes reverse-biased, the 
lamps are disconnected from each other, and 
the circuit for each lamp is now completed 
through its associated transistor. 


(2) If the state of the binary is the same as 
that at the end of the previous counting period, 
the lamps ‘‘see’’ the voltages required to 
maintain them without change. If, however, 
the digit is such that the binary state is 
changed, the lamps change state. With the 
diodes reverse-biased, circuit action is the 
same as that described in subparagraph a. 
Condition of the circuit during the ‘initial 
period of the transfer pulse when voltage 
across the dark lamp is increasing is indi- 
cated in Figure 4-9B-2; circuit condition 
after the lamp has fired is indicated in Fig- 
ure 4-9B-3. 


c. Disabling the Storage. When the function selector 
is set to MANUAL or the STORAGE switchon the rear 
panel is in the off position, the storage feature is 
disabled. Circuit action is then described in sub- 
paragraph a. 


4-34. BASIC COUNTER FUNCTIONS. 
4-35. GENERAL. 


a. The basic counter circuits are arranged to pro- 
vide several functional modes of operation. Each 
arrangement includes a main AND gate with 1) a 
Signal input and 2) a control input, or gating signal. 
Following the main gate is a cascaded Series of decimal 
counters which accumulate and display the total num- 
ber of pulses which pass through the main gate. The 
various modes of operation are discussed in Para- 
graphs 4-36 through 4-41. 


b. Circuit sequence in the various modes of opera- 
tion is similar: pulses pass through the main gate to 
the decimal counters for a predetermined time, are 
counted and displayed. The difference between ar- 
rangements is in 1) the source of the pulses counted, 
and 2) the source of the gating signal which establishes 
the length of time during which the main gate is open 
to pass pulses to the decimal counters. 


4-36. TOTALIZING. In the totalizing mode (see 
Figure 4-10A), the gate flip-flop is controlled by the 
FUNCTION switch when it is in the MANUAL START 
or MANUAL STOP positions. The decimal counters 
count the total number of input pulses applied while 
the main gate is held open with the FUNCTION switch 
in the MANUAL START position. Switching the FUNC- 
TION switch to the MANUAL STOP position closes the 
main gate and the number of pulses which came through 
the main gate while it was open are displayed. 
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Figure 4-10. Basic Counter Functions 
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4-37. FREQUENCY MEASUREMENT. The circuit 
arrangement shown in Figure 4-10B permits control of 
the main gate by the counter time base. The gate is 
opened for a controlled time, therefore the accumu- 
lated count represents the number of input cycles or 
pulses during this time. Controlled intervals are 
from 10 seconds down to 1 microsecond in decade sub- 
multiples, selectable with the front panel TIME BASE 
switch. The decimal point is automatically positioned 
and the readout is inkilocycles or megacycles with the 
units in line with the digital display. 


4-38. PERIOD MEASUREMENT. The arrangement 
shown in Figure 4-10C provides the means for meas- 
uring the period of the input signal. The period of a 
signal is the time required for the completion of one 
cycle; the counter displays the time in seconds, milli- 
seconds or microseconds. The period measurement 
is obtained by making the duration of the gating signal 
equal to the period of the input signal, and counting a 
train of pulses supplied by the counter time base. The 
displayed count is the number of time-base pulses 
whichoccur during one period of the input signal. For 
multiple period measurements, Figure 4-10D, the 
input signal is divided bythe selected decade factor so 
that the gating signal is the selected multiple of one 
period. The decimal point is positioned to give the 
readout in seconds, milliseconds or microseconds for 
a single period of the input signal. 


4-39. RATIO MEASUREMENT. As shown in Figure 
4-10E, the frequency ratio of two inputs can be meas- 
ured bya circuit arrangement similar tothat used for 
period measurement. One input signal is applied to 
the main gate while the gating signal is made equal to 
the period (or decade multiple of the period) of the 
other signal. The displayed count represents the num- 
ber of cycles of one input which occur during the period 
of one cycle (or decade multiple of one cycle) of the 
other input. 


4-40. STANDARD FREQUENCY OUTPUTS. Multi- 
plier and decade divider circuits connected to the 
internal 1 Mc oscillator provide output frequencies 
from 10 Mc to 0.1 cps (in decade steps) using the 
arrangement shown in Figure 4-11. 


OUTPUT 
J9 
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Figure 4-11. Standard Frequency Outputs 
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4-41. SCALER OPERATION. An input can be scaled 
by a factor from 10 to 109 (in decade steps) using the 
arrangement shown in Figure 4-12. Note that the first 
two divisions are done by the high-speed decimal 
counters which in this case function as decade dividers. 


4-42. TIME SEQUENCE. 


4-43. GENERAL. Following a counter measurement 
there are several operations which occur in a partic- 
ular sequence. The pulses which control these oper- 
ations and their time relation to eachother are shown 
in Figure 4-13. The trailing edge of the gating pulse 
(end of count) triggers the one-shot multivibrators 
(Paragraph 4-19) which generate these pulses. 
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4-44, TRANSFER. The transfer multivibrator is 
triggered at the end of the gating signal, and it pro- 
duces a 35-millisecond pulse. The transfer pulse is 
applied to the decimal counters to transfer the new 
count to the display. During a measurement function 
the count is stored in the storage binaries until the 
transfer pulse allows the new count to be displayed. 


4-45. SAMPLE RATE. The sample-rate multivib- 
rator is triggered at the leading edge of the transfer 
pulse; it produces a pulse which may be varied from 
55 milliseconds to 5 seconds with the front panel 
SAMPLE RATE control. The trailing edge of the 
sample rate pulse isdifferentiated to operate the reset 
amplifier. The reset pulse resets the decimal coun- 
ters and low-frequency decade dividers. 


4-46. HOLDOFF. The holdoff multivibrator pro- 
duces an output pulse which starts at the leading edge 
of the sample rate pulse and lasts until 55 milliseconds 
after the end of the sample-rate pulse. The holdoff 
pulse disables the gate flip-flop to prevent retrigger- 
ing until the sample rate multivibrator timing capac- 
itor has completed recharging. A sync pulse from the 
gate control circuit (collector of Ql through C10 or 
when in TIME INTERVAL from the start line through 
CR7 and C11) gives the holdoff pulse a precise length 
and prevents the gate flip-flop from being triggered 
prematurely. During the slight delay between the end 
of the gating pulse and the start of the holdoff pulse, 
the gate flip-flop is disabled by an inhibit signal from 
the transfer multivibrator. 


4-47. OVERALL COUNTER OPERATION. 


4-48. The entire counter is shown in a logic block 
diagram in Figure 4-14. The front-panel FUNCTION 
switch applies a control voltage to selected AND gates 
in the function control assembly (A21) to arrange 
circuits for each counter function (see tabulation in 
Figure 5-5). The front-panel TIME BASE switch 
arranges the decade dividers (A28-A34) into two 
groups using gate circuits in the time-base control 
assembly (A835); the first group produces decade 
division of the oscillator (A26) output, and the second 
group produces decade division of the counter input 
during multiplied period measurements. For details 
of inter-connections between circuit modules (assem- 
blies) refer to the overall diagram Figure 5-5, 
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4-49, INPUT SWITCH ASSEMBLY Al. 


4-50. The input switch assembly, designated SENSI- 
TIVITY (VOLTS RMS) on front panel, is a five-position 


switch (CHECK, 10, 1, .1, and PLUG-IN). Refer to. 


the schematic diagram, Figure 5-7, for circuit de- 
tails. Switch functions are listed below. 


a. Provides three attenuation steps (X1, X10, X100) 
for signal applied to the SIGNAL INPUT connector. 
The attenuator output is connected to the input ampli- 
fier A19. 


b. Connects output of plug-in unit to input ampli- 
fier Al19 when switched to PLUG-IN position. 


c. Produces gate controls 1, 2, 3, 5, 6, and 27 by 
combining switched -15 volts from A3 (FUNCTION 
switch); distinguishes between CHECK and not-CHECK 
positions. 


d. Combines switched -15 volts from A3 to contri- 
bute to generation of gate controls 4, 21, 22, 23, 24, 
25, 26, 27, 28, and 29; distinguishes between CHECK 
and not-CHECK positions. Switching for these gate 
controls is finished in A2 (TIME BASE switch). 


e. Switches +170 volts as first step in generating 
lamp control voltages (distinguishes between CHECK 
and not-CHECK positions). Further switching is done 
by A3, final switching by A2. 


4-51. TIME-BASE SWITCH ASSEMBLY A2, 


4-52. The time-base switch assembly (designated 
TIME-BASE on front panel) is a 10-position switch 
(EXT, 10s, 1s, .1s,10ms;1ms;.1ms,10jis; Tus, 1s). 
Refer to the schematic diagram, Figure 5-9, for cir- 
cuit details. Switch functions are listed below. 


a. Produces gate controls 4, 21, 22, 23, 24, 25, 26, 
27, 28, and 29 using switched -15 volts from Al 
(SENSITIVITY switch). 


b. Produces all decimal point control voltages using 
switched +170 volts from A3 (FUNCTION switch). 
Decimal point control voltages are connected to appro- 
priate input terminals on decimal point assembly A8. 


c. Produces allmeasurement units control voltages 
using switched +170 volts from A3. Measurement unit 
control voltages are connected to appropriate input 
terminals on measurement units assembly AQ. 


d. Generates reset pulses by momentarily supplying 
-15 volts while switch is between detent positions. This 
resets all counter circuits if time-base selection is 
changed during a measurement operation. Reset out- 
put is connected to manual reset input of sampling 
control assembly (pin 9 of A23). 
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e. Connects time-base selected frequency from A21 
(function control assembly)to EXT connector on front 
panel when switch is not in EXT position. Disconnects 
selected frequency from EXT connector when switch 
is in EXT position. 


4-53. FUNCTION SWITCH ASSEMBLY A3. 


4-54. The function switch assembly (designated 
FUNCTION on the front panel) is a 10-position switch 
(MANUAL STOP; MANUAL START; FREQUENCY; 
PERIOD AVERAGE for 1, 10, 100, 1K, 10K, and 100K 
periods; and REMOTE OR TIME INT). Refer to the 
schematic diagram, Figure 5-11, for circuit details. 
Switch functions are listed below. 


a. Produces gate controls 7 through 13 by switch- 
ing -15 volts from power supply. 


b. Contributes to generation of gate controls 1 thru 
6 and 21 thru 29. 


c. Contributes to generation of decimal point and 
measurement units controls from switched +170 volts 
from Al (SENSITIVITY switch). 


d. Produces start and stop input voltages (-15 volts) 
to gate flip-flop in the gate control assembly (pins 13 
and 14 of A23) when switched to MANUAL START and 
MANUAL STOP. 


e. Shorts sample-rate trigger pulse to ground at 
pin 4 of A23 when switched to either MANUAL START 
or MANUAL STOP. This inhibits operation of the 
sample rate and holdoff multivibrators, thereby pre- 
venting the reset amplifier from operating inMANUAL 
functions. This arrangement allows the accumulation 
of counts in the DCA's over several gate openings 
during MANUAL operation. Reset is still possible 
in the MANUAL function by use of the RESET push 
button on the front panel. 


f. Opens thetransfer-pulse line between the STOR- 
AGE switchon the rear panel and the decimal counters 
when switched to either MANUAL START or MANUAL 
STOP. This prevents display storage operation. 


g. Opens inhibit-signal line between the DIGITAL 
RECORDER connector on the rear panel and pin 12 
of A23 when switched to either MANUAL START or 
MANUAL STOP. This prevents undesired triggering 
of the holdoff multivibrator which could inhibit the 
gate flip-flop. 


h. Generates reset pulses by momentarily supply- 
ing -15 volts while switch is between detent positions. 
This resets all counter circuits if function selection 
is changed during a measurement operation. Reset 
output is connected to manual reset input of sampling 
control assembly (pin 9 of A23). 
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4-55. MODE SWITCH ASSEMBLY A4. 


4-56. The mode switch assembly (designated MODE 

on rear panel) is a three-position switch (EXT STD 

FREQ 1 MC, INT STD FREQ, SCALER). Refer to 
the schematic diagram, Figure 5-13, for circuit de- 
tails. Switch functions are listed below: 


a. Connects external 1-Mc standard to trigger- 
circuit of the oscillator assembly (A26) when in EXT 
STD FREQ 1 MC position. 


b. Connects output of internal oscillator to trigger- 
circuit of oscillator assembly when in INT STD FREQ 
position. 


c. WithA5, connects output of first or second deci- 
mal counter (A16 or A17)to trigger-circuit of oscilla- 
tor assembly when in SCALER position. 


d. Provides AC ground through bypass capacitor 
for signals not selected as input for trigger-circuit 
of oscillator assembly. 


4-57. OUTPUT SWITCH ASSEMBLY AS. 


4-58. The output switch assembly (designated OUT- 
PUT on rear panel) includes an amplifier stage and a 
nine-position switch (.1~ through 10 Mc and 109 thru 
10 in decade steps). Circuit details are shown in the 
schematic diagram, Figure 5-13. Switch functions 
are listed below: 


a. Provides standard frequency signals at OUTPUT 
connector from counter time base if MODE switch is 
not set to SCALER position. Normally provides all 
frequencies from .1 cps to 10 Mc in decade steps but 
frequencies of 100 cps and below are interrupted when 
counter is reset, and availability of frequencies of 
1 ke and below depends on setting of FUNCTION 
switch. 


b. Provides scaling of input signals byfactor of 10 
to 109 (in decade steps) at the OUTPUT connector 
when MODE switch is set to SCALER and FUNCTION 
switch is set to MANUAL START. 


c. Amplifies selected output for all selections (ex- 
cept standard frequencies of 1 Mcand 10Mc and scaler 
ratio of 10 and 100; amplifier is disabled by +13 volt 
bias supplied when these outputs are selected). 


4-59. POWER SUPPLY: RECTIFIER ASSEMBLY A6; 
REGULATOR ASSEMBLY A‘, 


4-60. GENERAL. 
the 5245L., 
Table 4-2. 


4-16 


Several supplies are included in 
Their characteristics are tabulated in 
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Table 4-2. Power Supplies 


Series reg 


Series reg 
Series reg 
-150 v ref to +20 v 
+150 v ref to +20 v 


Note 


In the following discussion complete refer- 
ence designations are used to identify compo- 
nents. This is to prevent confusion between 
reference designations of power-supply com- 
ponents located onthe chassis and components 
located on the rectifier assembly (A6) and 
regulator assembly (A7). For example, "R1" 
would refer to a component located on the 
chassis, while "A7R1" would refer to a com- 
ponent located on the regulator assembly. 
Complete designations are used when con- 
fusion might exist between chassis compo- 
nents and circuit-board components. 


4-61. PRIMARY POWER. As shown in Figure 5-15 
either 115- or 230- volt AC poweris connected through 
an LC filter (C5A, C5B, Li, L2), fuse F1 and front- 
panel power switch S3B (part of SAMPLE RATE con- 
trol) to the primary of power transformer T1 and T2. 
Moving slide switch S4 on the rear panel to the left 
exposes ''115'' and connects the primaries in parallel 
for 115-volt operation. Moving the slide switch to the 
right exposes '230'' and connects the primaries in 
series for 230-volt operation. Transformer T1 sup- 
plies power for continuous operation of the crystal- 
oven-heater control circuits; note that turning off the 
counter does not turnoff the powerto the crystal oven, 
Fan motor Bl is connected across a single primary 
winding; T2 functions as an autotransformer to supply 
115-volts to Bl when the instrument is connected for 
230-volt operation. 


4-62. MINUS 15-VOLT SUPPLY. The regulated -15 
volt supply consists of a full-wave rectifier (A6CR1 
through A6CR4) whose output is smoothed by filter 
L3-C6, regulated by Q2, and further filtered by A7C2, 
The A7R4, ATR5, A7TR6 divider supplies a sample of 
the regulated output to A7Q2 which amplifies and 
inverts variations in the sample. The A7Q2 output 
controls driver A7Q1 which in turn controls regulator 
Q2. Potentiometer A7R5 permits adjustment of the 
regulated output voltage by providing a means of ad- 
justing A7Q2 bias. 


4-63. REGULATOR OPERATION. Operation may 
be traced as follows: Suppose the output voltage tends 
to shift toward -14 volts. This causes the voltage at 
the A7Q2 base to go in a positive direction resulting 
in a decrease of conduction and a negative swing in 
A7Q2 collector voltage; driver A7Q1 increases con- 
duction (A7Q1 emitter and Q2 base voltage go negative); 
regulator Q2 increases conduction and returns the 
output voltage to -15 volts, 
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4-64. OTHER REGULATOR COMPONENTS. Break- 
down diode A7CR1 provides a 6.8-volt reference to 
the emitter of A7Q2. The ATR1-A7C1 network pro- 
vides phase correction for stability during transients, 


4-65. -130 VOLT AND +170 VOLT SUPPLIES. Two 
conventional full-wave rectifiers supply unregulated 
+170 volts and -130 volts. Each rectifier circuit pro- 
vides a 150-volt output (filtered by C7 and C8), but 
the circuits are referenced to +20 volts so the actual 
output voltages (relative to ground) are +170 volts and 
-130 volts. Note that the -130 volt supply is the source 
for shunt regulator A7CR2 which provides -56 volts 
to the -15 volt regulator circuit. 


4-66. +13-VOLT AND +20-VOLT SUPPLIES. The 
+13-volt supply (Q3, A7Q3, and A7Q4; see schematic 
Figure 5-15) is similar to the -15 volt supply des- 
cribed in Paragraph 4-62. The only significant dif- 
ference is that the negative leg is grounded while the 
positive leg provides the regulated output. The +20 
volt supplyis obtained by adding a 7volt source to the 
+13 volt supply. The 7 volt regulator consists of Q4 
and A7Q5, both acting as emitter followers. A 7 volt 
zener diode and a bias adjustment circuit provide the 
reference voltage for this supply. 


4-67. DECIMAL POINT ASSEMBLY A8, 


4-68. INPUT. The decimal point assembly holds 
eight neon lamps which are located to the left of each 
digital display tube on the front panel. Lamps are 
designated 0 through7 from right toleft as seen look- 
ing at thefront panel. The decimal point control signal 
consists of +170 volts applied tothe desired lamp input. 
Control is supplied either fromthe TIME BASE switch 
or the lower REMOTE CONTROL connector on the 
rear panel, 


4-69. OUTPUT. A group of OR gates converts the 
decimal point control signal from decimal form to 
binary-coded decimal (BCD) form which is supplied 
to the DIGITAL RECORDER connector on the rear 
panel. As an example, suppose decimal point 5 is 
lighted; a positive signal passes the OR gates and 
limiters to the A, B, and C output lines, thus pro- 
viding a 0111 (in the order DCBA) output to the 
DIGITAL RECORDER connector. For circuit details 
refer to the schematic diagram, Figure 5-17. 


4-70, MEASUREMENT UNITS ASSEMBLY AQ. 


4-71. INPUT. The measurement units assembly 
holds six neon lamps which are located on the front 
panel at the right end of the counter display. Lamps 


are designated MC, KC, SEC, mS, uS, and *(asterisk). 


As with the decimal point assembly, the measurement 
units control signal consists of +170 volts applied to 
the desired lamp input. Control is supplied either 
from the TIME-BASE switch or the lower REMOTE 
CONTROL connector on the rear panel. 


4-72. OUTPUT. A group of OR gates converts the 
measurement units control signal from decimal form 
to BCD form, just as is done in the decimal point as- 
sembly. The digit which is printed for each measure- 
ment unit is given in a table along with the schematic 
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diagram, Figure 5-17. Print wheels are available for 
Hewlett-Packard recorders sothat the correct meas- 
urement units symbol can be printed directly. 


4-73, LOW FREQUENCY DECIMAL COUNTER 
ASSEMBLY A10-A14.. 


4-74. The low-frequency decimal counter is shown 
in Figure 4-15A. Note the inclusion of clipper diodes 
CR9 through CR13 which permit only positive pulses 
to be delivered to the input base of each transistor. 
Operation of basic circuits is discussed in the Para- 
graphs listed in Table 4-3. Circuit details are given 
in the schematic diagram, Figure 5-19. 


Table 4-3. Basic Operation Summary of 
Four-Binary Counter 


Paragraph Reference 


Binary circuits and 4-15 through 4-17 


counting logic 


Resetting 4-28 


Electrical readout 4-30 


Digital display 4-31 through 4-33 


Decimal point 4-67 


Clipper diodes 4-8 


4-75. 5-MC DECIMAL COUNTER 
ASSEMBLY Ai5, Ai6. 


4-76. GENERAL. The 5-Mc decimal counter oper- 
ates in a manner similarto the low frequency counter. 
The circuits have been modified to speed up binary 
Switching. Operation of basic circuits is discussed 
in the paragraphs listed in Table 4-3. Circuit details 
are given in the schematic diagram, Figure 5-21. 


4-77. STEERING DIODES. Input leads to each tran- 
sistor include series-connected steering diodes CR9 
through CR20 which act as AND gates to permit appli- 
cations of the input pulse to the conducting transistor 
only. For example, if binary A is in the ''1" state 
(Q1 cut off, Q2 conducting), CR11 is forward biased 
as a result of the relatively negative voltage existing 
at the junction of the A input (Q2 base) and the CR11 
cathode; CR11 therefore passes the positive driving 
pulse to the A input. At the same time CR9Q is re- 
verse biased as a result of the relatively positive 
voltage existing at the junction of the A (Q1 base) and 
the CR9 cathode; CR9 therefore does not permit the 
positive input pulse to be applied to A input. 


4-78. HIGH-FREQUENCY FEATURES. Features 
which contribute to high-speed operation, contrasting 
circuits in the 5-Mc decimal counter with that of the 
lower-frequency counter described in Paragraph 4-73, 
include the use of a) steering diodes (discussed above), 
b) high-frequency transistor types, and c) reduced 
time constants (smaller R, smaller C) inthe inter- 
stage coupling networks. 
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4-79. 50-MC DECIMAL COUNTER ASSEMBLY A17. 


4-80. GENERAL. The 50-Mc decimal counter as- 
sembly is shown in Figure 4-17. Operation of basic 
circuits is discussed inthe Paragraphs listed in Table 
4-3. Circuit details are given in the schematic dia- 
gram, Figure 5-23. 


4-81. GATED INPUT. Five AND gates route the in- 
put signal tothe proper transistor base for each count: 
feedback is not used. Each of these gates is labeled 
to indicate the results of an input pulse passed by that 
gate For example, the first input pulse is passed by 
gate A (diode gate A is forward biased by the negative 
collector voltage of transistor A). This negative pulse 
turns off transistor A which turns on transistor A. 
In the same way gate A passes the second pulse turn- 
ing on transistor A. On counts 2, 4, 6, 8, and 0 (10) 
the input pulse passed by gate A is amplified and ap- 
plied to the inputs of gates B, B, and C. Gate B con- 
ducts when both an input pulse is present and transistor 
B is not conducting (this occurs on counts 2 and 8). 
Gate B conducts when both an input pulse is present 
and transistors B and C are both turned off (this 
occurs on counts 6 and 0). Gate C conducts when an 
input pulse is present and transistors B and C are 
both turned off (count 4). 


4-82. OUTPUT. The common emitter amplifier in- 
verts the output and provides the voltage gain nec- 
essary to drive the 5-Mc counter assembly. 
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4-83. 50-MC READOUT ASSEMBLY A18. 


4-84. GENERAL. The50-Mc readout assembly (A18) 
receives the binary-coded decimal output from the 
50-Mc decimal counter A117; it provides both front- 
panel digital display and amplified binary-coded- 
decimal signals. Circuit details are shown in the 
schematic diagram, Figure 5-25. 


4-85. AMPLIFIERS. Transistors Q1 through Q8 are 
arranged in four pairs (amplifiers A, B, D, and C). 
Each amplifier pair controls a pair of neon lamps in 
the display matrix (for detailed discussion of digital 
display see Paragraphs 4-31 through 4-33. 


4-86. AMPLIFIER OPERATION. As an example of 
amplifier operation, suppose that the A input became 
relatively negative, equivalent to binary ''0", conduc- 
tion through Q1 would decrease, resulting in a rela- 
tively negative voltage at the Ql emitter and a rela- 
tively positive voltage at the Q1 collector, thus per- 
mitting the A neon lamp to light; the output of Q1, 
coupled to Q2 by way of emitter resistor R22 and 
voltage divider R20-R21, results in conduction of Q2, 
the Q2 collector voltage therefore becomes relatively 
negative, representing binary ''0'', and is supplied as 
the A output. Operation is reversed upon receipt of 
a relatively positive input (binary ''1"') and results in 
lighting of the A neon lamp and supplying a relatively 
positive A output, representing binary "1". The B 
amplifier (Q3-Q4), the D amplifier (Q5-Q6), and the 
C amplifier (Q7-Q8) operate in a similar manner. 
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Figure 4-17. 50-Mc Readout and 50-Mc Counter Block Diagram 
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Figure 4-18. Function Control Block Diagram 


4-87. INPUT AMPLIFIER ASSEMBLY A19-A20. 


4-88. The input amplifiers provide stable voltage 
gain for signals applied tothe SIGNAL INPUT or TIME 
BASE EXT connectors on the front panel. Diodes CR1 
and CR2 are diode limiters (Paragraph 4-8). The DC 
voltage at the input can be adjusted to zero using poten- 
tiometer R4. Potentiometer R7 permits adjustment 
of the DC level of the amplifier output to provide the 
proper input level for following trigger circuits. For 
circuit details, refer to the schematic diagram, 
Figure 5-27. 


4-89, FUNCTION CONTROL ASSEMBLY A21. 


4-90. GENERAL. The function control assembly, 
Figure 4-18, performs the key switching operations 
to arrange counter circuits for different measure- 
ments. The signal which is counted by the decimal 
counters is always supplied through the main gate 
(CR9); this means that at all times one of the gates 
1, 2, 4, or 6 must be on. The triggering pulse which 
is supplied to the gate flip-flop is always supplied by 
the output of either gate 12 or gate13, and if gate 12 
is on then either gate 3 or gate 5 must be on. 


4-91. SIGNAL FLOW. The following outline gives 
signal flow for each measurement function. In each 
case the control signal to the main gate is on during 
counting. 


a. MANUAL. Input signal from A19 passes through 
gate 2, Ql, trigger Q2-Q3, Q4-Q5, Q6, main gate, 
and Q7 to gated signal output. 
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b. MANUAL CHECK. Same as MANUAL except 
gate 2 is off and gate 1 is on so that the selected fre- 
quency from decade dividers passes through to gated 
signal output. 


c. FREQUENCY. Input signal path same as for 
MANUAL. Selected frequency passes through gate 3, 
Q9, trigger Q10-Q11, and gate 12 to the gate trigger- 
ing output. 


d. FREQUENCY CHECK. Same as for FREQUENCY 
except gate 2 is off and gate 6 is on so that a 10-Mc 
Signal passes to gated signal output. 


e. PERIOD. Selected frequency from first group 
of decade dividers passes through gate 1, Ql, trig- 
ger Q2-Q3, Q4-Q5, Q6, main gate, and Q7 tothe 
gated signal output. Input signal passes through gate 
5, Q9, trigger Q10-Q11, and gate 12 to the gate trig- 
gering output. 


f. PERIOD CHECK. Same as PERIOD except that 
gate 5 is off and gate 3 is on so that the selected fre- 
quency (always 100 kc for PERIOD CHECK) from the 
first group of decade dividers passes to the gate trig- 
gering output. 


g. MULTI-PERIOD. Same as PERIOD except that 
gate 12 is off and gate 13 is on. The output of trigger 
Q10-Q1i1 becomes the input to the second group of 
decade dividers; the output of these dividers drives 
trigger Q12-Q13 and passes through gate 13 to the 
triggering output. 
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Figure 4-19. Gate Control Block Diagram 


h. MULTI-PERIOD CHECK. Same as MULTI- 
PERIOD except that gate 5 is off and gate 3 is on so 
that the selected frequency (always 100 kc) from the 
first group of decade dividers becomes the driving 
signal for the second group of decade dividers. 


4-92. CIRCUIT DETAILS. Refer to the schematic 
diagram, Figure 5-29, for circuit details. The basic 
AND gate description given in Paragraph 4-6 applies 
to the gate circuits, but notethatgates 1 through 6 
consist of two diodes arranged so that the gate signal 
must pass through both diodes. The gates are turned 
on (signal passes) when -15 volts is applied to the con- 
trol input to forward-bias the diodes; the gates are 
turned off (signal blocked) when the -15 volts is re- 
moved so that the fixed bias supply (from +13 volts) 
reverse-biases the diodes. The maingate diode, CR9, 
is forward-biased and turned on when a positive con- 
trol voltage is applied to the CR9 anode through Q8. 
Operation of the trigger circuits (Q2-Q3, Q10-Q11,and 
Q12-Q13) is discussed in Paragraph 4-18. 


4-93. GATE CONTROL ASSEMBLY A22. 


4-94. GENERAL. The main functionof the gate con- 
trol assembly is to generate the gating signal (which 
controls the main gate in A21) and the sampling trig- 
ger (which starts the sample-rate multivibrator in 
A23), Refer tothe block diagram, Figure 4-19,during 
the following discussion. 


4-22 


4-95, SIGNAL FLOW. The gate flip-flop (Q4-Q5) is 
normally held in its off state (in this state, it holds 
the main gate closed, preventing counting) by the hold- 
off signal from A23 which is applied through Q6. The 
first gate triggering pulse which occurs after the end 
of the holdoff pulse is amplified by Q1 and steering 
amplifier Q2 and operates the gate flip-flop to its on 
state. The next gate triggering pulse turns the gate 
flip-flop off through Q1 and Q3. (In MANUAL opera- 
tion -15 volts is applied as a start or stop signal thru 
CR1 or CR2 to turn the gate flip-flop on or off.) The 
gate flip-flop output (positive pulse)is amplified with- 
out inversion by split-load amplifier Q7 and passed on 
to A21 as the gating pulse. The trailing edge of the 
inverted output from Q7 triggers the transfer one-shot 
multivibrator (Q8-Q9)which produces a 30-millisecond 
output pulse; the negative pulse output is supplied di- 
rectly from the multivibrator as the print command 
pulse (negative transition tells digital recorder to 
accept BCD information from counter); the positive 
pulse output from the multivibrator is a) immediately 
fed back to the gate flip-flop as a hold-off signal thru 
Q6 to prevent retriggering of the gate flip-flop until 
the regular holdoff signal from A23 is generated about 
a microsecond later, b) delivered to A23 for amplifi- 
cation as the transfer pulse, and c) amplified and in- 
verted by Q10. The Q10 output is delivered to A23 
as the sampling trigger pulse. (In MANUAL operation 
the sampling trigger output is shorted to ground by 
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Figure 4-20. Sampling Control Block Diagram 


the FUNCTION switch). The negative pulse outputs 
of both the gate flip-flop and amplifier Q10 are com- 
bined, then amplified by All to drive the front-panel 
GATE lamp; the GATE lamp is therefore on during 
the gating signal plus 30 milliseconds; this ensures 
a visible flash from the lamp even for very short gates. 


4-96. CIRCUIT DETAILS. Refer to the schematic 
diagram, Figure 5-31, for circuit details. All cir- 
cuits are conventional; flip-flop operation is described 
in Paragraphs 4-15 and 4-16, and one-shot multi- 
vibrator operation is described in Paragraphs 4-19 
thru 4-22. The steering amplifiers (Q2 and Q3) are 
common-base amplifiers; one amplifier (whose col- 
lector is connected to the collector of the conducting 
flip-flop transistor) cannot operate because of low 
collector voltage; the other amplifier (whose collec- 
tor is connected to the collector of the cut-off flip-flop 
transistor) amplifies the gate triggering pulse and 
supplies it to the receptive flip-flop transistor. 


4-97. SAMPLING CONTROL ASSEMBLY A23. 


4-98. GENERAL. During normal operation, the 
sampling control assembly receives the positive trans- 
fer pulse and the sampling trigger pulse from A22; 
its outputs are a) the amplified and inverted transfer 
pulse, b) reset pulses for the decimal counters and 
decade dividers, and c) the holdoff signal which pre- 
vents retriggering of the gate flip-flop in A22. Refer 
to the block diagram, Figure 4-20, during the fol- 
lowing explanation. 
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4-99. TRANSFER PULSE. The positive transfer 
pulse is amplified without inversion by Q1, then amp- 
lified and inverted by Q2. During manual reset (RE- 
SET pushbutton pressed or FUNCTION or TIME-BASE 
switches operated) -15 volts is amplified and inverted 
by Q1, then amplified and inverted by Q2 to produce 
a manually generated equivalent of the transfer pulse. 
Action of other circuits resets all decimal counters 
to zerobefore the reset contacts open; then the voltage 
on the transfer pulse line transfers the zero count to 
the front-panel numerical display. 


4-100. RESET. The negative transition of the samp- 
ling trigger pulse from A22 normally triggers the 
sample-rate one-shot multivibrator and starts opera- 
tion of allsample-rate control circuits. Multivibrator 
feedback is through quick-recovery amplifier Q7, 
capacitor C4, and emitter follower Q5. The sample- 
rate output pulse duration is controlled bythe SAMPLE 
RATE potentiometer andis variable between 55 milli- 
seconds and 5 seconds. When the SAMPLE-RATE 
control is operated to the HOLD position (completely 
clockwise), the multivibrator provides a continuous 
output. An amplified output is taken from Q7, differ- 
entiated (leading edge is selected), amplified by Q8, 
and supplied asthe DCA reset pulse and the DDA reset 
pulse. If manual reset occurs during the sample-rate 
multivibrator cycle, the multivibrator is quickly re- 
turned toits quiescent state as a result of the -15 volt 
input through CR3. 
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4-101. HOLDOFF. A second output from the sample- 
rate multivibrator is amplified by Q10 to drive the 
holdoff one-shot multivibrator (Q11-Q12). The holdoff 
multivibrator output consists of a positive pulse which 


normally begins about 1 microsecond after the end of | 


the gating signal and ends 55 milliseconds after the 
end of the sample-rate pulse. A holdoff pulse is also 
generated as a result of manual reset (-15 volts from 
manual reset line through CR6 and Q9 to Q11-Q12) so 
that counting cannot start until after reset switching 
transients have ended. 


4-102. CIRCUIT DETAILS. Refer to the schematic 
diagram, Figure 5-32, for circuit details. Inhibit 
amplifier Q3 is in series with the Q4 collector; inhibi- 
tion of the sample-rate multivibrator occurs whenQ3 
is cut off by a positive inhibit signal (which effectively 
disconnects the Q4 collector). At the end of the multi- 
vibrator cycle, recovery amplifier Q7 conducts heavily 
to discharge C4 rapidly in preparation for the next 
cycle. Referto Paragraphs 4-21 thru 4-24 for a basic 
one-shot multivibrator discussion. 


4-103. OSCILLATOR AND OVEN A24, A25, A26. 


4-104. GENERAL. Crystal oven assembly A24, oven 
control assembly A25, and the first portion of oscil- 
lator assembly A26 provide an extremely stable 1-Mc 
signal. The second portion of A26 amplifies and shapes 
either the internally generated 1 Mc, an externally 
supplied 1 Mc, or, for scaler operation, the output 
of the decimal counter A1l7 or A16. Refer tothe sche- 
matic diagram, Figure 5-35, during the following 
explanation. 


4-105. CRYSTAL OVEN ASSEMBLY A24. The crys- 
tal oven assembly is a thermally insulated chamber 
which contains a heating element, a temperature 
sensing circuit, and a 1-Mc piezo-electric crystal. 


4-106. OVEN CONTROL ASSEMBLY A25. The oven 
control assembly includes oscillator A25Q1 which pro- 
duces a 3-kc output whose amplitude is controlled by 
the temperature-sensing element in the oven. The 
oscillator output is amplified by A25Q2, detected to 
produce a DC level whose amplitude is inversely pro- 
portional to oven temperature. The DC level is amp- 
lified and applied to the heating element in the oven. 
The oven control assembly contains its own power 
supply which operates continuously whenever power 
is connected to the counter. 


4-107. OSCILLATOR ASSEMBLY A26. The oscilla- 
tor assembly includes the Q1 oscillator circuit which 
is connected to the 1-Mc crystal in A24. The 1-Mc 
oscillator output is amplified by A26Q2, A26Q3, and 
A26Q4. A portion of the A26Q4 output is detected and 
applied to A26Q1 as AGC so that power dissipation in 
the crystal can be held at a constant low value. An- 
other portion of the A26Q4 output is supplied to the 
rear panel MODE switch where it usually is switched 
through to amplifier A26Q5 and trigger A26Q6-A26Q7. 
Outputs of 1 Mc are taken from both A26Q5 and A26Q6- 
A26Q7. 
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4-108. CIRCUIT DETAILS. Refer to the schematic 
diagram, Figure 5-35, for circuit details. The oscil- 
lator A25Q1 is controlled by the Wien bridge in A24. 
Positive feedback from the A25Q2 emitter through 
A24R1-A24C6 to the A25Q1 emitter maintains oscil- 
lation at the frequency of maximum feedback, which 
occurs at that frequency for which the A24R1-A24C6 
phase shift equals the A24R2-A23C7 phase shift (about 
3 kc). Degenerative feedback is provided from the 
A25Q2 emitter and the A24RT1-A24R3-A24R4 divider 
to the A25Q1 base; an increase in oven temperature 
lowers the resistance of RT1, thus increasing degen- 
erative feedback and lowering oscillator output; like- 
wise, a temperature decrease results in increased 
degenerative feedback to produce increased oscillator 
output. The detector is a voltage doubler circuit; 
A25C2 charges fully through the negative half cycle, 
and then discharges through A25CR2 in series with 
the driving source during the positive half cycle. 
Capacitor A25C4 between the collector and base of 
A25Q4 dampens sudden DC voltage swings and filters 
any AC component from the detected signal. The 
A26Q1 oscillator is a modified Pierce oscillator; its 
base is maintained at a DC level from the A26R1- 
A26R2 junction; AGC current is supplied to its emit- 
ter from the A26CR1-A26CR2 detector (voltage 
doubler) which is referenced to the A26R1-A26R2 
junction. Limiter A26CR5 holds signal extremities 
to within about 0.6 volt of ground potential (see Para- 
graph 4-8). Operation of the trigger circuit (A26Q6- 
A26Q7) is discussed in detail in Paragraphs 4-15 
through 4-18. 


4-109. MULTIPLIER ASSEMBLY A27. 


4-110. The 1-to10-Mc multiplier assembly consists 
of X2 multiplier Ql, X5 multiplier Q2 and amplifier 
Q3. Circuit details are shown in the schematic dia- 
gram, Figure 5-37. Divider R4-R5 and emitter 
resistor R6 provide optimum DC bias to Q1 for effic- 
ient frequency doubling; likewise, divider R8-R9 and 
emitter resistor R10 provide optimum DC bias to Q2 
for efficient fifth-harmonic generation. The inter- 
stage coupling transformers (L1-L2, L3-L4, and L5- 
L6) include capacitive dividers in their secondary 
circuits (C8-C9, C13-C14, and C19-C20) for inter- 
stage impedance matching. 


4-111. 5-MC DECADE DIVIDER ASSEMBLY A28. 


4-112. The 5-Mc decade divider assembly reduces 
the frequency of its input by a factor of ten (normally 
1 Mc to100 kc). Basic operation is identical to that 
described for the 5-Mc decimal counter (Paragraphs 
4-75 through 4-78), except that there is no displayed 
count. Refer to the schematic diagram, Figure 5-39, 
for circuit details. 


4-113. LOW-FREQUE NCY DECADE DIVIDER 
ASSEMBLY A29-A34., 


4-114. A block diagram of a typical decade divider 
is shown in Figure 4-15B. A decade divider is an 
arrangement of four cascaded binaries (flip-flop) so 
that for every ten input pulses there is one output 
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pulse. Consequently, when a frequency is applied to 
the input of the decade divider, the first binary divides 
it by two (since the first pulse switches the binary to 
the opposite state and a second pulse is required to 
return it to its original state) and again by two in the 
second binary (making a total division by four) and 
so on, with an expected total division of sixteen at the 
output of the fourth binary. The desired division by 
ten is obtained by a feed-ahead pulse to the fourth bi- 
nary and feedback pulses to the second and third bi- 
naries. Therefore, after the eighth input pulse is 
received the binaries will be in a state as if they had 
counted fourteen pulses. Then, when the ninth and 
tenth pulses are received the desired final output pulse 
is produced. Operation is similar to that described 
for the decimal counters discussed in Paragraphs 4-75 
and 4-76 except that there is no display array con- 
nected to the binaries. Note that A31 throughA34 are 
supplied with a reset input sothat only a certain num- 
ber of input pulses tothe decade dividers are necessary 
after reset before an output is produced. Refer tothe 
schematic diagram Figure 5-41, for circuit details. 


4-115. TIME-BASE CONTROL ASSEMBLY A35. 


4-116. GENERAL. The purpose of the time-base 
control is to a) lower the output impedance of the 10 
Mc signal from multiplier A27; b) select a frequency 
between 0.1 cps and 10 Mc as controlled by the TIME 
BASE switch, and c) provide a multiplied period sig- 
nal when the FUNCTION switch selection is between 
10 and 100K PERIOD AVERAGE, Inhibit gates 7 thru 
11 (CR8, CR11, CR14, CR17, and CR20) are normally 
open; a control voltage to turn one of these gates off 
is applied only for multiplied period measurement. 
Multi-period gates 7 thru 11 (CR9, CR12, CR15, CR18, 
and CR21) are normally closed; one only is opened for 
multiplied period measurements. Selected frequency 
gates 21 thru 28 are controlled by the TIME-BASE 
switch. 


4-117. SELECTED FREQUENCY CONTROL. For all 
operating functions except PERIOD AVERAGE CHECK, 
gates 21 thru29 are onfor the TIME BASE selections 
listed in Table 4-4. For example, if the TIME BASE 
switch is set to 1 ms, the control voltage is applied to 
gate 25, turning it on and permitting the 1-kc signal 
from A30 to be amplified by All and Q12; the ampli- 
fied 1-kc is supplied as the selected frequencytoA21. 


Table 4-4. Normal Time Base Control 


Gate Control On Time Base Switch 
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(For PERIOD AVERAGE CHECK, gate 27 is on, re- 
gardless of TIME BASE selection, and 100 kc is sup- 
plied as the selected frequency. ) 


4-118. MULTIPLIED PERIOD CONTROL. Control 
voltages for gates 7 through 11 are supplied only for 
multiplied period measurements, as listed in Table 
4-5. These control voltages select one to give steps 
of decade division for the period signal supplied by 
A21. Example 1: The FUNCTION switch is set to 
10-PERIOD AVERAGE; gate control 11 is on, turning 
off inhibit gate 11 (to prevent further division of the 
signal from A26) and turning on multi-period gate 11; 
the amplified period signal from Ql is passed thru 
CR21, divided by ten in A34, and supplied thru Q10 
as the multiplied period signal. Example 2: The 
FUNCTION switch is set to 1K-PERIOD AVERAGE; 
gate control 9 is on, turning off inhibit gate 9 and 
turning on multi-period gate 9; the amplified period 
signal from Q1 is passed through CR15, divided by 
ten in A32, passed by CR17, divided in A33, passed 
by CR20, divided in A34, and supplied through Q10 
as the multiplied period signal. 


Table 4-5. Multiplied Period Control 


Gate Control On Function Switch 
| 
8 
9 
10 


100K PERIOD AVE 
10K PERIOD AVE 
1K PERIOD AVE 
100 PERIOD AVE 


ite 10 PERIOD AVE 


4-119. GATING CONFLICT. A few combinations of 
TIME BASE and FUNCTION switch selections produce 
overlapping decade-divider requirements. For ex- 
ample, a TIME BASE selection of 0.1s and a FUNC- 
TION selection of 10K-PERIOD AVERAGE turns on 
gate control 23 and gate control 8; the expected selected 
frequency of 10 cps is not supplied through CR16-Q7 
since the frequency-dividing chain is blockedat CR11; 
the counter display is therefore meaningless. An 
alarm for unallowed switch combinations of this sort 
is given by the lighting of an asterisk (*) at the right 
end of the front panel display. The asterisk is also 
used to indicate two other non-useful control combin- 
ations: 1) TIME BASE of 0.1 uwsand frequency FUNC- 
TION, and 2) TIME BASE of 10 SEC and PERIOD 
function. The asterisk lamp (in AQ) is controlled by 
switching contacts on both the TIME BASE and FUNC- 
TION switches. 


4-120. CIRCUITS. Refer to the schematic diagram, 
Figure 5-43, for circuit details. Most of the gates in 
A35 are of the type described in Paragraph 4-6, but 
gates 28 and 29 are two-diode AND gates, described 
in Paragraph 4-92. The inhibit gates (CR8, CR11, 
CR14, CR17, and CR20) are similar to conventional 
AND gates except that they are always on (forward- 
biased diode) in the absence of the control voltage and 
off (reverse-biased diode) when the control voltage is 
applied. 


4-25 


Section V 
Figure 5-1 


CIO A34 C8 C7 A33 A32 A3I AZ0 A29 A28 A27 


A26 


BOTTOM 
AIQ XAII XAI2 XAIZ XAI4 RI AB A20 XAIS5 XAI6 


XAI8 


XAI7 


Cla 


Ci3 


Cll 
XA30 


XA29 
A25 


XA26 
TI 


A4RI 
A4Cl 


L2 L4 Q2 R3 R4 RE Q3 Q4 XA3I BI XA2B AS XA27 


Figure 5-1. 5245L Component Location 
5-0 


Model 5245L 


05245-A-4 


01930-1 


Model 5245L 


Section V 
_Paragraphs 5-1 to 5-15 


SECTION V 
MAINTENANCE 


5-1. INTRODUCTION. 


0-2. This section provides maintenance and service 
information for the Model 5245L Electronic Counter. 
Included are a table of recommended test equipment, 
troubleshooting procedures, repair and adjustment 
procedures, and an in-cabinet performance check 
which may be used to verify proper operation of the 
counter. 


5-3. AIR FILTER. 


5-4. Inspect the air filter (center of rear panel) 
regularly and clean it before it becomes dirty enough 
to restrict air flow. Proceed as follows: 


a. Remove top cover (unlock the two quarter turn 
fasteners and slide cover to the rear). 


b. Remove four screws holding filter in place. 


c. Wash filter in warm water and detergent. 


d. Allow filter to dry completely. 


e. DO NOT APPLY ANY COATING COMPOUND 
TO NON-METAL FILTERS. Coat metal filters with 
light film of filter oil. We recommend No. 3 Filter 
Coat from Research Products Company. This 
adhesive is available in ''Handi-Koter" sprayer cans 
at most heating supply stores or from your Hewlett- 
Packard field office. 


5-5. TEST EQUIPMENT. 


5-6. Recommended test equipment for trouble- 
shooting and performance checking is listed in Table 
0-1. Test instruments other than those listed may be 
used if their specifications equal or exceed the re- 
quired characteristics. 


5-7. ASSEMBLY CONNECTION 
IDENTIFICATION. 


0-8, Throughout the manual, connections to printed 
circuit assemblies are referred to in abbreviated 
form. For example, the connection to pin 15 of 
assembly A6 is A6(15). 


5-9. INSTRUMENT COVER REMOVAL. 


5-10. To remove top or bottom cover, unlock two 
quarter turn fasteners which secure cover to instru- 
ment. Then slide cover toward rear of instrument. 
To replace cover, reverse procedure. 


WARNING 


115/230 VAC AND DC SUPPLY WIRES ARE 
EXPOSED WHEN EITHER INSTRUMENT 
COVERISREMOVED. EXERCISE CAUTION 
DURING TROUBLESHOOTING ADJUST- 
MENT, OR REPAIR. REMOVE POWER 
FROM INSTRUMENT BEFORE REMOVING 
OR REPLACING COVERS OR ASSEMBLIES. 
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5-11. TROUBLESHOOTING AND REPAIR. 


5-12. SELF-CHECK. When malfunction is suspected, 
disconnect all equipment from counter and perform 
self-check procedure given in Figure 3-4. If counter 
does not self-check properly, see Paragraphs 5-13 
and 5-14. If counter self-checks properly, check that 
all inputs to counter are within the limits of counter 
specifications. For example, the input signal may be 
intermittent or have a small signal-to-noise ratio. 
Damaged connecting cables may be causing noise or 
intermittent connections. If malfunction still occurs, 
cause is internal to counter. Make performance 
checks (Paragraph 5-22) to help determine the source 
of trouble. 


5-13. SUBSTITUTION. Troubleshooting may be 
greatly simplified if checking is done by replacing 
assembly suspected of malfunction with spare assembly 
known to be operating correctly. When the malfunc- 
tioning assembly is found, trouble then may be traced 
to individual components responsible for malfunction, 
orthe malfunctioning assembly may be shipped toyour 
Hewlett-Packard field office for repair. 


5-14. TROUBLESHOOTING OF ASSEMBLIES. Refer 
to Section IV, Principles of Operation, for information 
on the operation of circuits. Table 5-2 gives the ref- 
erence designations of all printed circuit assemblies 
used in the counter and their corresponding nomen- 
clatures. Figure5-1 shows the location of all assem- 
blies and components used in Model 5245L. Tables 
5-3, 5-4, 5-5, and Figures 5-2 and 5-4 contain 
troubleshooting aids. Consult the component location 
figures, signal waveforms, and voltages which are in- 
cluded with the assembly schematics at the rear of 
this section. For easy access to assembly circuits 
during operation, use the printed circuit assembly ex- 
tension board provided with each instrument. 


5-15. PRINTED CIRCUIT COMPONENT REPLACE- 
MENT. Component lead holes in the Model 5245L 
circuit boards have plated walls to ensure good elec- 
trical contact between conductors onthe opposite sides 
of the board. To prevent damage to this plating and 
to the replacement component, apply heat sparingly 
and work carefully. The following replacement pro- 
cedure is recommended. 


a. Remove defective component. 


b. Melt solder in component lead holes. Use clean 
dry soldering iron to remove excess solder. Clean 
holes with toothpick or wooden splinter. Do not use 
metal tool for cleaning as this may damage through- 
hole plating. 
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Table 5-1. Recommended Maintenance Test Equipment 


macs me Required U Instrument 
ek ee) be Characteristics = Recommended 


Oscilloscope 50-Mc bandwidth, dual Observe waveforms during @@ Model 175A 

trace plug-in, ext troubleshooting and adjust- Oscilloscope 

sync capability ment @e Model 1750A 
Dual Trace Vertical 

Amplifier 

te AC-21C Voltage 
Divider Probe (two) 

@e 10003A 10:1 Probe 


@ Model 204B 
Oscillator 

de Model 606A Test 

Oscillator 


Test Oscillator Continuously variable Performance Check 
from 10 cps to 50 Mc 


100 mv output 


Low Frequency Performance Check @e Model 202A Low 


Generator 


Continuously variable 
from 2 cps to 10 cps; Frequency Function 
100 mv output Generator 


Pulse Generator 1 usec wide, 1 v nega- Performance Check @e Model 212A Pulse 
tive, 1 kc repetition rate Generator 


100 kc or 1 Mc sine Check accuracy of counter ¢p Model 107BR 
wave, accuracy of time base 
Performance Check 


225 x 10-!0 per 24 ire 
@» Model 412A 


Primary Standard 
Oscillator 


Variable from 103 to 
Vi vac 
(207 10253 vac) 


Variable line volt- Performance Check 
age source with 


meter 


0) Vetoes 701 V 
10 megohm input 
impedance 

1% accuracy 


DC Voltmeter Troubleshooting and 


adjustments 


Power Amplifier DC toxl0 Mec Performance Check Dymec 
10 db gain DY-2460A/ 
DY-2460A-M2 


Power Supply OV to +20V Performance Check @ Model 721A 


Counter 10 Mc, 100 mv Performance Check @® Model 5245L 
Sensitivity, +1 count 
+ time base 

Mixer 10 Mc, 50 2 im- Performance Check @) Model 10514A 
pedance, 40 mw 
sensitivity max. 

Impedance 1000 ohms to50 ohms Performance Check 

Transformer 


Digital to Analog 1-2-2-4 BCD code Performance Check @ Model 581A 
Converter 


Strip-Chart Performance Check Moseley 680A 
Recorder 


5-2 01930-3 


Model 5245L Section V 
Tables 5-2 and 5-3 


Table 5-2. Assembly Designations 


Al INPUT SWITCH ASSEMBLY (SENSITIVITY) 
A2 TIME BASE SWITCH ASSEMBLY 

A3 FUNCTION SWITCH ASSEMBLY 

A4 MODE SWITCH ASSEMBLY. 

A5 OUTPUT SWITCH ASSEMBLY 

A6 RECTIFIER ASSEMBLY > 

AT REGULATOR ASSEMBLY 


A18 HIGH FREQUENCY READOUT 


A19- 


A20 INPUT AMPLIFIER ASSEMBLIES 


FUNCTION CONTROL ASSEMBLY 
GATE CONTROL ASSEMBLY 
SAMPLING CONTROL ASSEMBLY 


A2l 

A22 

A23 
6 
it 
8 


A8 DECIMAL POINT ASSEMBLY 
AQ MEASUREMENT UNITS ASSEMBLY 


A10- 
Al14 


A1l5- MEDIUM FREQUENCY DECIMAL 
A16 COUNTER 


A1l7 HIGH FREQUENCY DECIMAL COUNTER 


2 
2 
2 
2 


re LOW FREQUENCY DECADE DIVIDERS 


A35 TIME BASE CONTROL ASSEMBLY ; t 


Table 5-3. Self Check 


ASSEMBLIES CHECKED GATES 
oo ean CHECKED 
X xX >< 


00000010. Mc 

.s | 0000010. 0 Me 

000010. 00 Mc 

00010000. kc 

Frequency 0010000. 0 ke 
: 010000. 00 ke 

10000. 000 ke 

0000. 0000 ke 


00000001 
00000010 

Period 00000100 
eyetzee 00001000 
00010000 

00100000 


LOW FREQUENCY DECIMAL COUNTERS 


nd 


x x 


* 


~ 


~~ 


wo 


~ wm KM 
~ Mm MM 
Ce Ch CQ CD Gy Co Ce CY 


wa 


The following assemblies are checked in all positions used in the Self-Check Table: 
mime Owl ee 22a, °24, -20; 20,-ando5. 
Assemblies 8 and 9 are checked in all Frequency Self-Checks. 


The SENSITIVITY switch (A1) is in the check position for all Self Check functions. 


Assemblies 4, 5, 19, 20, are not checked in Self Check functions. 


Assembly A26 is checked for operation, but not for accuracy or stability. 
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Table 5-4. Troubleshooting Symptoms 


Totalizing or MANUAL START position is a 
mode of operation which will check basic coun- 
ter circuits. Refer to Figure 3-8 for step-by- 


step procedure totalizing frequencies selected 
on TIME BASE switch. Verify counter operation 


by using all TIME BASE positions from .1 pus to 
10 sec. If a malfunction occurs the symptoms 
listed below will isolate faulty circuit. 


FREQ 
SCHMITT 
— | TRIGGER 


i} 
i] 
i] 
. 1 
Sali wor START STOP 
_JSIGNA 
BASED 


SYMPTOM 


Neon GATE indicator remains off in 
MANUAL START and DCA's are not 
counting. 


Neon GATE indicator is on in MANUAL 
START and DCA's are not counting with 
any input signal 10 cps to 50 Mc, at 2V 
RMS in .1V position of SENSITIVITY 
switch. 


Neon GATE indicator is on in MANUAL 

START and DCA's will count an external 9 
frequency of 1 Mc but will not countlyus 10 
TIME BASE in CHECK position. 11 


MANUAL START position ; DCA's will 
count 1 4s TIME BASE in CHECK posi- 
tion but not following timing pulses. 


Defective 


A28 
A29 
A30 
A31 
A32 
A33 
A34 
A27 


MANUAL STOP, RESET pushbutton will 
not return displayed count to zero when 
pressed. 


5-4 


PERIOD measurement requires the period 
Schmitt trigger, transfer MVB, sample rate 
MVB, and reset amplifier to operate, in addi- 
tion to the basic counter circuits required in the 
MANUAL mode. 


PERIOD 
SCHMITT 
TRIGGER 


05245-A-9 


Verify counter operation in 1 PERIOD AVERAGE 
position by setting TIME BASE switch to 1 us 
and connecting a 1-ke signal to SIGNAL INPUT. 
(STORAGE switch in both OFF and ON position. ) 
If a malfunction occurs the symptoms listed be- 
low will isolate faulty circuit. 


SYMPTOM CHECK 


Neon GATE indicator remains off. 


Neon GATE indicator flashes (use input 
signal at 10 cps) STORAGE switch OFF 
(rear of unit); display on DCA's increases 
approximately 100, 000 us each gate time. 


Neon GATE indicator flashes;correct dis- 
play with STORAGE switch OFF. Incor- 
rect display with STORAGE switch ON. 


The PERIOD AVERAGE positions of 10, 100, 1K, 
10K, and 100K require the multi-period trigger 
and GATE 7, 8, 9, 10, 11, and 13 to oper= 

ate. Verify counter operation in all period posi- 
tions using a 10-kc signal to SIGNAL INPUT. 
Note a 100K period average of 10 kc will require 
gate to be open for 10 seconds. 


SYMPTOM CHECK 


Neon GATE indicator remains off in 
10 PERIOD position. 
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Table 5-4. Troubleshooting Symptoms (cont'd) 


SYMPTOM 


Neon GATE indicator flashes in 10 
PERIOD position but not one of follow- 
ing: 


The ratio measurement is a mode of operation 
which requires all basic circuits of the counter 
to operate. Refer to Figure 3-7 for step-by- 


step procedure to measure ratio. 


Defective 


100 A33 or GATE 10 
1K A32 or GATE 9 
10K A31 or GATE 8 
100K A30 or GATE 7 


3 SYMPTOM 


Neon GATE flashes, but gives incor- 
rect display 


Table 5-5. Troubleshooting Checks 


Defective A3S1 


Defective A22Q4, 
Q5, Q7 


A22Q6, Q9, A23 


Defective A19 
Input Ampl 


Defective GATE 2 


Check voltage at pin 14, XA22 


Check voltage at pin 9, XA22 


Check voltage at pin 7, 
XA22 


Check voltage waveform on 


output of A19; use frequency 


of 100 kc or 1 Mc 


Output of GATE 2 (base of 
A21Q1) 


Defective A21 Function Check waveform on gated 


Control 


Defective A17, 
50 Mc Divider 


Defective A26 or 
A24 


Defective A26 


10 Defective A35 
GATE 28 or A35Q12 


11 Defective A21, GATE 1 


12 A23) (CRT 


13 Defective GATE 5, 


GATE 12 or PERIOD 
Schmitt trigger in A21 


14 Defective A22 


5 Defective A23 
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signal to pin 13 of XA17 


Check waveform at pin 4, 
XA17 


Check waveform at pin 11 
and 12 of XA26 


Connect an external signal 
of 1 Mc at 1V RMS to EXT 
FREQ STD (1 Mc) jack at 

rear of unit ; 


pins 11 & 12 of XA26. 


Check waveform at EXT 
jack (front panel) 


Check waveform at base of 
A21 Q1 


Check voltage at pin 8, 
XA23 


Check waveform at pin 8, 
XA22 


Check waveform at pin 9, 
XA22 


Check voltage at pin 7, 
XA22, with no signal input 
to counter 


MODE switch 
in EXT. Check waveform on 


-15V 


+6V (1V in 
MANUAL STOP) 


OV 


10V p/p 
square wave 


6V p/p 


DW pralOcnis 
neg pulse 


14V p/p, 20 ns 
pos pulse 


1.5V p/p signal 


1.5V p/p signal 


-15V when button 
is pressed 


2V pos pulse 
. lus wide 


5V p/p signal 


OV 


Switch contacts 


Gate flip-flop or 
Gate Ampl. 


Gate-Inhib Ampl or 
Holdoff MVB in A23 


Input Ampl 


A21CRI1, or CR2 


A21, Q1 to Q8 


A17 


A26 or A24 


A26, Q5, Q6, Q7 


CR4, CR5, or Q12 


A21CR3, or CR4 


A23CR7 


A21CR10, CR11, CR14 


or Q9, Q10, Qll 


22 EOieeO2 O38 


A positive voltage indi- 
cates a defective hold- 


off MVB in A23 (Q11, 


Q12) 
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Table 5-5. Troubleshooting Checks (cont'd) 


POSSIBLE NORMAL FAULTY 
CHECK CAUSE RESO INE READING CIRCUIT 


16 No Reset, 
Defective A22 XA22 


No Reset, 
Defective A23 XA23 


No transfer pulse, 


Check waveform at pin 2, 
Check waveform at pin 8, 


Check waveform at pin 3, 


8V, 35 ms 
neg pulse 


A22, Q8, Q9, or Q10 


30V, 10us 
neg pulse 


A23, Q3 to Q8 


30V, 35 ms A23, Ql or Q2 


Defective A23 


Defective A35Q1 


XA23, with STORAGE 
switch ON. 


neg pulse 


20V p/p 
square wave 


Check waveform on collec- 
tor of A35Q1 (1W resistor 
R2 in middle of board) 


GATE 11 
XA34 


A34 Check waveform at pin 5, 


XA34 


Multi-period trig- 
ger, or GATE 13 XA22 


Check input and output 


waveforms of: 
A33 
A32 
Asi 
A30 


27 Defective A20 
put of A20 


c. Bend lead of replacement component to the cor- 
rect Shape and insert component leads into component 
lead holes. Using heat and solder sparingly, solder 
leads in place. Heat may be applied to either side of 
board. A heat sink (longnose pliers, commercial 
heat-sink tweezers, etc) should be used when replac- 
ing transistors and diodes in order to prevent conduc- 
tion of excessive heat from the soldering iron to the 
component. 


d. Through-hole plating breaks are indicated by the 
separation from the board of the round conductor pad 
on either side of the board. To repair breaks, press 
conductor pads against board and solder replacement 
component lead to conductor pad on both sides of the 
board. 


5-16. ADJUSTMENTS. 
5-17. REGULATOR AZT. 
CAUTION 


When troubleshooting or adjusting the power 
supply, do not short supplies to ground or to 
each other. This will damage the diodes and 
transistors. 


a. Set line voltage to normal value (115 or 230 vac). 
b. Connect DC voltmeter (Table 5-1) to buss wire 
between A16(11) and A18(6). 


5-6 


Check waveform at pin 8, 


Check waveform at pin 8, 


Check waveform on out- 


6V p/p signal A35CR21 


20V p/p signal A34 


2V pos pulse A21, Q12, Q13 or 
.1 us wide CR15 


iL BW sinewave; A20 
input gna @ 100’ 
mv leve 


c. Voltmeter should read +20 vde +0.5 vde. If 
voltage is outside this range, adjust A7R17 (Figures 
5-14 and 5-15). 


d. Vary line voltage from 103 to 127 vac (207 to 255 
vac). The +20 vde supply should not vary more than 
02S *vde; 


e. Check all supply voltages at locations, and under 
conditions shown in Table 5-6. 
Note 
Input sensitivity levels must be rechecked 
if power supply voltages are readjusted. 
5-18. INPUT AMPLIFIER (SENSITIVITY). 


a. Set 1) SENSITIVITY switch to .1V; 2) TIME 
BASE switch to 10ms; 3) FUNCTION switch to FREQ. 


b. Connect voltmeter (Table 5-1) to DC SIGNAL 
INPUT. 


ce. Adjust A19R4 (Figure 5-26 and 5-27) to obtain 
a reading on the voltmeter of 0 volts +5 mv. 


d. Apply 100mv, 50Mc signal from test oscillator 
(Table 5-1) through a 50-ohm termination (connected 
at counter input) to the AC SIGNAL INPUT. 
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e. Adjust A19R7 until correct count appears. Alter- 
nately decrease the output of the oscillator and adjust 
A19R7 until maximum sensitivity is obtained. 


f. Vary frequency below 50 Mc. Correct count 
should be obtained over the frequency range with 100 
mv input. 


g. Check sensitivity levels in PERIOD AVERAGE 
positions. See specifications Table 1-1 for frequency 
limits. ; 

h. The above procedure adjusts the counter for max- 
minum sine wave operation. For Pulse operationthe 
sensitivity must be readjusted for maximum perform- 
ance with either positive or negative pulses. 


i. For negative pulse operation, adjust sensitivity 
by turning Al19R7 in a clockwise direction. 


j. For positive pulse operation, adjust sensitivity 
by turning Al19R7 in a counterclockwise direction. 


Table 5-6. Power Supply Voltages 


A6(15) | -1204+10] -130 +10% -150+10 None 
A6(12) | +160 +10] +170 +10% +180 +10 None 
AUA3) | = 154.5 ete R5 


mma) | + 134.5 + 134.5 R12 
A16(11)| + 20+.5 NoVA We 39) RE 
A7(8) -6.9+ 1 -6.9 + 1] Depends on 


adjustment 
417.6 + 1]4+17.64 1 emo ovdc 


and -15vdc 


A7(10) |+17.6 + 1 


above 


5-19. RATIOINPUT AMPLIFIER A20 (SENSITIVITY). 


a. Set1) SENSITIVITY tolv;2) TIME BASE switch 
to EXT; 3) FUNCTION switchto 1 PERIOD AVERAGE. 


b. Connect voltmeter (Table 5-1) to EXT. TIME 
BASE BNC. 


c. Adjust A20R4 (Figure 5-26 and 5-27) to obtain 
a reading on the voltmeter of 0 volts +5 mv. 


-HP-I75A 
OSCILLOSCOPE 


RATE OF PATTERN DRIFT 
INDICATES OSCILLATOR 
ERROR 


AAlP= eyeeerale 


Point Line Voltage Adjustment} 


1MC OUTPUT TO VERT 


Section V 
Paragraphs 5-19 to 5-23 


d. Set OUTPUT switch onrear panel to100 cps, and 
connect cable from OUTPUT BNC to AC SIGNAL IN- 
PUT BNC, 


e. Apply 100 mv, 50 Mc signal from test oscillator 
(Table 5-1) througha50 2 termination toEXT. TIME 
BASE BNC. 


f. Adjust A20R7 until correct count (oscillator 
frequency = 100) appears on the 5245L. Alternately 
decrease the output of the oscillator and adjust A20R7 
until maximum sensitivity is obtained. 


0-20. OSCILLATOR CALIBRATION (Figure 5-3). 


a. Trigger the oscilloscope (Table 5-1) from 100 ke 
house standard or 106A/B-107A/B Quartz Oscillator. 


b. Observe 1 Mc signal from OUTPUT STD FREQ 
BNC on rear panel of 5245L. 


c. Adjust COARSE FREQUENCY capacitor from 
rear panel until pattern on the oscilloscope stops 
drifting. 


d. Ifnecessary adjust MED or FINE FREQ ADJ (at 
rear of plug-in compartment) until average drift of 
oscilloscope pattern is zero. 


5-21. OSCILLATOR LEVEL. The rms voltage be- 
tween pin 2-3 and pin 2-1 of A26 should be 5 to 7 mv. 
If not, adjust by changing value of A26R1. If it is 
necessary to adjust A26R1 to the point where the DC 
collector current of A26Q1 exceeds 0.75 ma (more 
than 0.75 volts across A26R7), look for trouble inthe 
oscillator circuit. 


5-22. IN-CABINET PERFORMANCE CHECK. 


5-23. GENERAL. The following performance check 
(Table 5-7) verifies proper operation of all circuits 
in the Model 5245L Electronic Counter and may be used: 


a. as part of anincoming inspection check of instru- 
ment specifications; 


b. periodically, for instruments used in systems 
where maximum reliability is of utmost importance; 


c. as part of a troubleshooting procedure to locate 
malfunctioning circuits, and 


d. after any repairs or adjustments, before return- 
ing instrument to regular service. 


-HP-106B/107BR 
QUARTZ OSCILLATOR 


TO_EXT SYNC 


Figure 5-2. Test Setup for Checking Oscillator Frequency 
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1; 


2); 


3. 


Table 5-7. In-Cabinet Performance Check 


Range: DC coupled: 0 to 50 Mc 
AC coupled: 50 cps to 50 Mc 


DC INPUT 
a. Set Counter controls as follows: 
SENSITIVITY ote Volt 
SAMPLE RATE - slightly clockwise out of POWER OFF 
TIME BASE ars 
FUNCTION FREQUENCY 


b. Connect output of Low Frequency Generator to DC SIGNAL INPUT of Counter and to input of 
Oscilloscope with a BNC ''T"' connector. The Oscilloscope is used to monitor the input signal. Set Low 
Frequency Generator output for 0.1 v rms (0.28 v peak-to-peak). Use recommended load for generator 
at counter input. 


c. Vary frequency of Low Frequency Generator from 0 to 1200 cps, keeping output constant at 0.1 v 
rms (0.28 v peak-to-peak). Counter should properly display frequencies in this range. 


d. Substitute Test Oscillator for Low Frequency Generator. 


e. Vary Test Oscillator from 1200 cps to 50 Mc, keeping output constant at 0.1 v rms (0.28 v peak- 
to-peak). Counter should properly display frequencies within this range. Record frequency range 
on test card. 


f. To measure pulses, the input trigger circuit must be adjusted so that the hysteresis limits will be 
triggered by either a positive or negative pulse. Refer to Paragraph 5-18 for this internal adjustment. 


Note 


Shifts in hysteresis limits to obtain a consistant count ona 
positive or negative pulse will affect sine wave sensitivity. 
Steps d and e above will require an input signal level above 
.1 v rms if the input circuit is adjusted for pulse operation. 


gs, Perform following check only if trigger circuit has been adjusted for pulse operation. Connect 
Pulse Generator to DC INPUT connector of Counter with normal recommended load. Set Pulse Gen- 
erator for 1 usec, 1 volt pulse of the polarity used to adjust the trigger bias with a 500 pps repetition 
rate. The counter should display 500 cycles. 


AC INPUT 


Repeat the procedure given for DC INPUT in steps a through e with the input signal connected to the AC 
Input. Frequency range 50 Mc to: 1) 50 cps lower range on 0.1 attenuator setting, 2) 5 cps lower range 
on 1 attenuator setting, with 1 volt input, and 3) 0.5 cps lower range on 10 attenuator setting, with 10v 
input. 


INPUT SENSITIVITY: 0.1 v rms sine wave. 


Note 


Internal control allows selection of either a positive or a 
negative pulse at the input. 


a. The sensitivity is checked by procedure 1 Range Check. 


TIME BASE: Frequency (internal): 1 Mc. 
Stability: Aging Rate: Less than 3 parts in 10? per 24 hours. 
As a function of line voltage: Less than +5 parts in 10!° for changes of +10%. 
As afunction of ambient temperature: Lessthan+2 partsin 10/9 per °C from 
—207G:to +55) GC. 
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Table 5-7. In-Cabinet Performance Check (Cont'd) 
Measure the stability of the time base using the circuit shown below and the following procedure: 


a 5245. 
UNDER TEST 


ai 
i 

a 
a 


1KC 
LO PASS 
FILTER 


IMPEDANCE 10514 A 
TRANSFORMER MIXER 


DY - 2460 A/ 


Ra acne DY-2461A-M2 


 107BR 
mee REF. STANDARD 


A. TEMPERATURE: 


a. Place the Counter in a temperature-controlled environment. The rest of the circuit should be 
in a constant temperature environment. 


b. Set controls of Counter under test as follows: 


SAMPLE RATE slightly clockwise out of POWER OFF 
MODE (rear panel) INT FREQ STD 
OUTPUT (rear panel) 1 Mc 102 


c. Set digital to analog converter to analog columns 4, 5, and 6. This gives a full scale plot on 
the strip chart recorder of 10 parts in 109. 


d. Set the Counter (Table 5-1) to 1. sec TIME BASE and FUNCTION switch to 10 PERIOD AVERAGE. 


e. Make a reference plot with Counter at room temperature. Lower the temperature of the Counter 
under test to -20°C and allow 3 hours for the Counter to reach thermal equilibrium. Make a plot of the 
output and record any change on the test card. Increase temperature gradually to +55°C and allow 
3 hours for thermal equilibrium. Make a plot of the output and record any change on the test card. 
Note that the change in frequency shall not exceed +2 parts in 1019 per °C change of ambient 
temperature. (If necessary set Converter to columns 5, 6,7 for 10 parts in 108 full scale). 


B. LINE VOLTAGE: 


a. Connect the Counter under test to a variable voltage power line source. Using the same system 
as used for temperature check, make a plot withthe line voltage at 115 v rms. Lower the line voltage 
10% to 103 vy rms and make a second plot. Set the line voltage to 10% above normal line, 127 v rms, 
and make a third plot. Record any change in frequency on test card. Note that the frequency change 
is less than +5 parts in 10!° from the first reference plot. 


C. LONG TERM STABILITY: 


a. The system should be in a constant temperature environment. Allow 72 hours of continuous 
operation to stabilize the Counter. Make a reference plot and record the temperature and line 
voltage on the test card. Repeat the check in 24 hours and record any change in frequency on the test 
card. Temperature and line voltage must be the same as the first check or compensations for any 
differences must be made. 


4, TIME BASE-Output-FRONT PANEL: 0.1 cps to 1 Mc in decade steps; 1 v peak-to-peak. (See 
specifications Table 1-1. ) 


a. Set Counter controls as follows: 
SAMPLE RATE slightly clockwise out of POWER OFF 
TIME BASE 1 us 
FUNCTION FREQUENCY 


b. Connect Oscilloscope to EXT input jack. 
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Table 5-7. In-Cabinet Performance Check (Cont'd) 


c. Oscilloscope should display 1 Mc rectangular wave of 1 v peak-to-peak. Record on test card 
the frequency and amplitude of the TIME BASE output. 


d. Set the TIME BASE switch to each position, 10 usthrough 10s. The displayed frequency should 
decrease by a factor of 10 for each successive setting of the TIME BASE, The amplitude should be 
1 v peak-to-peak for all settings. Record on test card frequency and amplitude of TIME BASE output 
for each successive setting. 


5. TIME BASE-Output-REAR PANEL: 0.1 cps to 10 Mc in decade steps 5 v p-p rectangular wave with 
1000 ohm source at 1 Mc and lower; 1 vrms sine wave with 1000 
ohm source impedance only at10 Mc. (See specifications Table 1-1. ) 


a. Set Counter controls as follows: 
SAMPLE RATE slightly clockwise out of POWER OFF 
MODE (rear panel) INT STD FREQ 
OUTPUT (rear panel) 10 Mc 10 


b. Connect Oscilloscope to the OUTPUT connector (J5) on the rear panel. 
c. Oscilloscope should display 10 Mcatlvrms. Record the frequency and amplitude on test card. 


d. Set the OUTPUT switch to each position, 1 Mc 107 through .1 cps 10°, The displayed frequency 
should decrease by a factor of 10 for each successive setting of the OUTPUT switch. The amplitude 
should be 5 v p-p for all settings. Record on test card frequency and amplitude of OUTPUT for each 
successive Setting. 


6. SCALING: Range: 0 to 50 Mc. 
Factor: by decades up to 10 
Output: rear panel inplace of time base output frequencies; 5 vpeak-to-peak from 1000-ohm 
source at 1 Mc; 1 vp-p at 10 Mc. 


a. Set Counter controls as follows: 
SENSITIVITY 1 Volt 
FUNCTION MANUAL START 
SAMPLE RATE slightly clockwise out of POWER OFF 
MODE SCALER 
OUTPUT 10 


b. Connect Signal Generator to Counter DC INPUT. Set output level for 1 volt rms (2.8 v p-p) 
at 20 Mc. Use recommended load for generator at counter input. 


c. Connect Oscilloscope to OUTPUT jack J5 (rear panel). 


d. Set the OUTPUT switch to each position 10 10 Mc through 1C° al cps. Thefrequency displayed on 
the Oscilloscope should decrease by a factor of 10 for each successive setting of the OUTPUT switch. 
Record the frequencies onthe test card. Note this check may be made at any frequency from 0 to 50 Mc. 


ic DED OUTPUT 


Output 4 line 1-2-2-4 BCD: Impedance 100K each line 
"0" State Level -8v 
"1" State Level +18v 


a. The impedance is determined by a fixed value 100K resistor, which can be seen in schematic 
diagrams Figures 5-19, 5-21, and 5-25. 


b. Set Counter controls as follows: 
SAMPLE RATE slightly clockwise out of POWER OFF 
SENSITIVITY a 
TIME BASE 1 us 
FUNCTION MANUAL START 
MODE (rear panel) INT STD FREQ 


c. Connect Oscilloscope to following points to verify "0" state and ''1'' state levels. Oscilloscope 
will display the switch from ''0"' state (-8 vols) to'1" state (+18 volts) as a positive 26 volts step. 
Check all recorder outputs for ''0'' state and "1" state and mark the test card ok. 
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Table 5-7. In-Cabinet Performance Check (Cont'd) 


DIGITAL RECORDER 


J11 Pins 
1 

2 

26 

ra 


First DCA A18 

Set 

Test Oscillator to 10 cps 
(@ 1 vrms)’ 


Second DCA A16 

Set 

Test Oscillator to 100 cps 
(@ 1 v rms) 


Third DCA A15 

Set 

Test Oscillator to 1 Ke 
(@1vrms) 


Fourth DCA A14 
Set 
Test Oscillator to 10 Kc 


Fifth DCA A13 

Set 

Test Oscillator 100 Kc 
(@ 1 v rms) 


Sixth DCA A12 

Set 

Test Oscillator 1 Mc 
(@ 1v rms) 


Seventh DCA All 

Set 

Test Oscillator 10 Mc 
(@ 1v rms) 


Eighth DCA A10 
Set 
Test Oscillator 10 Me 


(@ 1 vrms) (@ 1 vrms) 


eeeeCD OUTPUT 
Reference Levels: approx. +17 volts, 350-ohm source impedance; approx. -6.5 v, 1000-ohm source. 


a. Set Counter SAMPLE RATE control slightly clockwise out of POWER OFF, 


b. Connect DC Voltmeter to DIGITAL RECORDER jack (J11) pin 25 to check pos reference (+17v) 
and pin 24 to check neg reference (-6v). Record the amplitude of both reference voltages on test card. 


wae OUTPUT 
Print Command: Negative step from +13 volts to 0 volts, DC-coupled. 


a. Connect Oscilloscope to DIGITAL RECORDER jack (J11) pin 48. 


b. Set Counter controls as follows: 
SAMPLE RATE slightly clockwise out of POWER OFF 
SENSITIVITY CHECK 
TIME BASE 10 ms 
FUNCTION FREQUENCY 


c. The Oscilloscope should display the print command step (-13 volts for each counting cycle). 
Record the amplitude of this negative step on test card. 


10, BCD OUTPUT 
Hold-Off Requirements: +15 v min., +25 v max. from chassis ground (1000-ohm source). 


a. Set Counter controls as follows: 
SAMPLE RATE slightly clockwise out of POWER OFF 
SENSITIVITY CHECK 
TIME BASE 10s 
STORAGE (on rear panel) non-storage 
FUNCTION FREQUENCY 


b. With DC Power Supply, apply hold-off voltage, +25 volts in series with a 1000 ohm resistor 
to DIGITAL RECORDER jack (J11) Pin 22 on the rear panel. The Counter should stop until the 
hold-off voltage is removed from J11, pin 22. Record hold-off voltage on test card. 


c. Repeat step b, using +15 hold-off voltage. Record hold-off voltage on test card, Note this 
check can be made using any hold-off voltage from +15 volts to +25 volts. 
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Tests performed by 
Date 


Performance Check Test Card 


1. RANGE: DC coupled: 0 to 50 Mc 


AC coupled: 50 cps to 50 Mc 


2. SENSITIVITY: 0.1 v rms sine wave 


3. TIME BASE: 
Frequency (internal): 1 Mc 


a. As afunction of ambient temperature: 
Less than +2 parts in10° per °C 
from -20°C to +55°C. 


b. As a function of line eM ae 
for changes of +10% 


Less than +5 parts in 10 


c. Stability: Aging Rate: Less than3 parts in 
10° per 24 hours 


4, TIME BASE: Outputs, Front Panel: 
0.1 cps to 1 Mc in decade steps; 1 v p-p 


5. TIME BASE: Outputs, Rear Panel: 
0.1 cps to 10 Mc in decade steps 
5 v p-p rectangular wave with 100 ohm source 
at 1 Mc and lower; 1 v rms sine wave with 
1000 ohm source impedance only at 10 Mc. 


6. SCALING: 
Range: 0 to 50 Mc 
Factor: by decades up to 107 
Output: rear panel in place of time base output 
frequencies 
5 v p-pfrom10000hm sourceat1 Mc 
1 v p-pat10 Mc 
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0 cps to 50 Mc 


50 cps to 50 Mc 


a | 0.1 v rms (verified by Range Check) 


9 
mas Parts in10 (Frequency offset at 
beginning of test) 


Less than +2 parts in 101° 
per °C (stability) 


————"] Less than +5 parts in 10!° (stability) 
ower Parts in 10° (Frequency offset 24 


hours later at same temperature 
and line voltage) 


TIME BASE EXT JACK (J3) 


1 Me (1 us) 
100 KC (10 ps) 
10 Ke (.1 ms) 

1 Ke (1 ms) 
100 cps (10 ms) 
10 cps (1 s) 

1 cps (1s) 

.1 eps (10s) 


1 v p-p or 
greater 


TIME BASE OUTPUT JACK (J5) 


10 Mc (10) 

1 Mc (102) 
100 Ke (10°) 
10 Ke (10+) 
1 Ke (10°) 
100 cps (10%) 
10 cps (107) 
1 cps (108) 
.1 cps (10°) 


1 vrms 


. Vp-p 


TIME BASE OUTPUT JACK (J5) 


Should be 10 Mc in 10 Mc 10 position 
Should be 1 Mc in 1 Mc 10? position 
Should be 100 Ke in 100 Ke 10° position 
Should be 10 Ke in 10 Ke 10¢ position 
Should be 1 Ke in 1 Ke 10° position 
Should be 100 cps in100 cps 10 ® position 
Should be 10 cps in10cps107 position 
Should be 1 cps in 1 cps 108 position 
Should be .1 cpsin.1cps 109 position 
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Performance Check Test Card (Cont'd) 


Description 


7. BCD OUTPUT: 4 line 1-2-2-4 BCD: 


"0" State Level: approx -8 volts 
"1" State Level: approx +18 volts 


o, BCD OUTPUT: 


Reference Levels: approx +17 volts, 350 ohms 
source impedance, and approx -6 volts, 
1000 ohm source impedance 


3. BCD OUTPUT: 


LO; 


5-12b 


Print Command: negative step from +13 volts 
to 0 volts, DC coupled 


BCDLOUTPUT: 

Hold-off Requirements: +15 volts min, +25 
volts max from chassis ground (1000 ohm 
source) 


DIGITAL RECORDER JACK (J11) BCD OUTPUT 
"0" State approx -8 volts 
"1" State approx +18 volts 

DIGITAL RECORDER JACK (J11) Pins 25 and 24 


approx +17 volts 
approx -6 volts 


DIGITAL RECORDER JACK (j11) Pin 48 


[___| negative step 13 volts 


DIGITAL RECORDER JACK (J11) Pin 22 


ELS VoOlts 
+25 volts 


01930-4 


Figure 5-3. 
TEST POINT LOCATIONS 


Model 5245L 


Performance Check Test Card (Cont'd) 


Description 


7. BCD OUTPUT: 4 line 1-2-2-4 BCD: 


"0" State Level: approx -8 volts 
"1" State Level: approx +18 volts 


8. BCD OUTPUT: 


Reference Levels: approx +17 volts, 350 ohms 
source impedance, and approx -6 volts, 
1000 ohm source impedance 


Je DCD OUPPUT: 


10. 


9-12b 


Print Command: negative step from +13 volts 
to 0 volts, DC coupled 


BCDOUTLPUT: 

Hold-off Requirements: +15 volts min, +25 
volts max from chassis ground (1000 ohm 
source) 


DIGITAL RECORDER JACK (J11) BCD OUTPUT 
"0" State approx -8 volts 
"1" State approx +18 volts 

DIGITAL RECORDER JACK (J11) Pins 25 and 24 


approx +17 volts 
approx -6 volts 


DIGITAL RECORDER JACK (j11) Pin 48 


[___] negative step 13 volts 


DIGITAL RECORDER JACK (J11) Pin 22 


+ 15 volts 
+25 volts 
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Test Point Locations 


Section V 
Figure 5-3 


Section V Model 5245L 
Figure 5-4 


SYMBOLS SWITCH DESIGNATIONS 
FRONT PANEL 
REAR PANEL 
KNOB CONTROL A3S1BR( 2-1/2) 


SCREWDRIVER ADJUST 


MAIN SIGNAL PATH 


FEEDBACK PATH SWITCH S1 WITHIN ASSEMBLY A3 


CONDUCTING ELEMENT 


WIPER MOVES TOWARD ‘CW’? WHEN 
CONTROL IS ROTATED CLOCKWISE 


2ND WAFER FROM FRONT 
POWER LINE GROUND (A=1ST, ETC) 


CIRCUIT COMMON GROUND 


ES POI) 
REAR OF WAFER 
(F=FRONT) 
“SAND” GATE 


INHIBIT GATE 
TERMINAL LOCATION (23) 
(VIEWED FROM FRONT) 


*“OR"” GATE 


WAVEFORMS SHOWN ARE TYPICAL 


REFERENCE DESIGNATIONS 


REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED. 
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION. 


ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION 


A25 ei A25C1 
A25A1 CRI A25A1CRI1 
NO PREFIX J3 J3 


Assembly Stk.No. Assembly Series No. 
Assembly Assembly (includes A25A1 (used to document 
Number Name Assembly) changes) 


oN oe 
A25 POWER SUPPLY ASSY(05100-6007) SERIES 330 
_7 Al RECTIFIER ASSY 


J2 mounted on Rectifier (05100-6031) J3 not mounted 
Assembly A25 Assembly a | on Assembly A25 


Numbers indicate Part of A25 

Pins of J2 \ | 
Me WHT -ORN-GY RED 1 cone 
A5PI(6) 


! 

! 

| \ 

I 

1 +6.3V supplied 
from J3 to Pin 6 


3 of Pl on 
Transtornse Assembly A5 


Terminal Connector A25XAl 
Numbers ' Pin Numbers 


Figure 5-4. Schematic Diagram Notes 
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Model 5245L 


NOTES 


|. SYMBOLS 


+> COMMON EMITTER AMPLIFIER 
COMMON BASE AMPLIFIER 


+> 


> 


Ly 


COMMON COLLECTOR AMPLIFIER 
(EMITTER FOL) 


SPLIT LOAD AMPLIFIER 


AND GATE, NUMBER INDICATES 
CONTROL; ON STATE REQUIRES -I5V 
CONTROL; 

NHIBIT GATE; OFF STATE REQUIRES 
-I5V CONTROL; 


2. GENERAL ABBREVIATIONS 
oP 


oR = 
MU = 
DCA = 


MPS = 


DECIMAL POINT 
DIGITAL RECORDER 
GATE CONTROL 
MEASUREMENT UNIT 
BINARY CODED DECIMAL 
DECIMAL COUNTER ASSY 
DECADE DIVIDER ASSY 
MULTIPLIED PERIOD SIG 


3. SWITCH SITUATION ABBREVIATIONS 


=z MMM + 


P = 


»I 


AND 

oR 

NPUT SWITCH: CHECK 

INPUT SWITCH: NOT CHECK 

TIME BASE SWITCH> EXT 

TIME BASE SWITCH: NOT EXT 

FUNCTION SWITCH: FREQUENCY 
FUNCTION SWITCH: MANUAL START OR 
MANUAL STOP 

FUNCTION SWITCH: NOT (MANUAL START 
OR MANUAL STOP) 

FUNCTION SWITCH: PERIOD AVERAGE 
(FOR ANY POSITION) 

FUNCTION SWITCH: PERIOD AVERAGE 
(FOR SPECIFIC POSITION) 

INCTION SWITCH: REMOTE OR 

TIME INT 

FUNCTION SWITCH: NOT (REMOTE OR 
TIME INT) 


4. DP LAMPS ARE DESIGNATED O THRU 7 FOR EACH 


POSITION 
FRONT 


om 


FROM RIGHT TO LEFT AS VIEWED FROM 


OP AND MU LAMPS OPERATE AS TABULATED WHEN 


NPUT SWITCH IS NOT CHECK; LAMPS OPERATE 
IN CHECK ONLY IF FUNCTION SWITCH IS SET TO 
FREQUENCY 


6. DP AND MU LAMPS ARE LIGHTED BY +I7OV 


CONTROL 


SUPPLIED TO APPROPRIATE A8-AQ 


TERMINAL FROM SWITCH OR JIO 
7. TIME RELATIONSHIPS 


GATING J _——_ 
TRANSFER St 
SAMPLING pe Sp 
TE ae 
arieiow -—__55mS MIN 
A mt” SSEC MAX 
eS aa ae 
— = 55ms 
RESET 
LF DDA ir 20US 
OUTPUT 
a (+ 80mS 


01930-3 


03245-0-easc 


GATE 
CONTROL SWITCH SITUATION FOR 
DESIGNATION ON STATE (-15V), WITH 


(PLUG IN OFF) 


(M-E-C)+(P-E-C)+(P-E) 
(M+F)-¢ 
(F-E)+(P-C) 
(M+F)-E+(P-E-C) 
P-t 

F-E-c 

100K Pa 

1OK Pa 

IK Pq 

OOP, 

OP, 

F+iPy 

ANY Py EXCEPT | Pq 
(10S)-(M+F+P-C) 
(is) (M+F+P-C) 
{0.1S)-(M+F+P-C) 
(lOmS)-(M+F+P-C) 
(imS)-(M+F+P-C) 
(0.1mS)-(M+F+P-C) 
(IOUS) -(M+F+P)+(P-C) 
(ius)-(M+F+P-T) 
(O.1US)-(M+F+P-C) 


RURRGH Tower auaun - 


loasnun-oo] 


aAIsic 
aisi8 
A3SIC 
A2SIA 
AISIA 
AISIA 
A3SI4 
ASSIA 
ASIA 
A3SIA 
A3SIA 
A3SIA 
A3SIA 
A2SIA 
A2siA 
A2SIA 
A2SIA 
A2SIA 
A2SIA 
A2SIA 
A2sia 


SOURCE 


A2SIA (F-12) 


DECIMAL POINT SITUATIONS (notes 3,4,5,6) 


FUNCTION TIME BASE SWITCH 


Switch [ous] tus [ious Jo.ims| ims [ioms [ois | is [ios [ext | 


(F-5) 
(R-2) 
(R-5) 
(F-3) 
(R-8) 
(F-2) 
{F=S} 
(F-8) 
(F-7) 
(F-6) 
(F- 5) 
(F-3,4) 
(R- 91/2) 
(F- 4) 
(F-5) 
(F-6) 
(F-7) 
(F- 8) 
(F-9) 
(F-10) 
(F-11) 


GATE CONTROL SUMMARY (note 3) 


INTERNAL CONTROL 


REMOTE 
CONTROL 
(J9 PIN NO.) 


ODNTHSUN — 


1OOK Pa 
R 


SOURCE OF 


oP 
DESIG- 
NATION 


INTERNAL 
SOURCE 


Nu bunn 


O- NU SUN 


o- 


MU 
DESIG— 
NATION 


MC A2SIB (R-21/2) 
Kc A2SIH (R-81/2) 
SEC A2SIF (R-4) 
mS A2SIG (R-7) 
us A2SIG (R-I0) 
* A2SIG (R-6) 


INTERNAL 
SOURCE 


PIN 


REMOTE 
CONTROL 
(JIo 


losun-o] 


NO) 
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Figures 5-6 and 5-7 


AISIA AISIB AISIC AISID AISIE 


REFERENCE 
DESIGNATIONS 


A6 (2) 


Ci4 


A21(GC6) Rowe SHIELD 


A3SIC(F-12) 


A3ZSID(F-11) 


A3SIC(E-5) = 
FRONT C) One py: 
SENSITIVITY] \o \¥x A2\(GCI) 
(VOLTS RMS) 4 
NOTES 
Ip |i J6(2) |. UNLESS OTHERWISE INDICATED 
RESISTANCE IN OHMS 
st fe) , 
x Gs % (mma CAPACITANCE IN PICOFARADS, 
= 
° CHECK ]o ° 2. EACH SWITCH SECTION SHOWN 
a - IN MAX CCW POSITION 
3. PICTORIAL DIAGRAM AS SEEN 
FROM FRONT OF SWITCH (KNOB END), 
REAR SECTION PROJECTED THRU WAFER 
REAR 4. NUMBERED TERMINALS IN FUNCTIONAL 
SWITCH DIAGRAM CORRESPOND WITH 
A2l(GCS) SIGNAL INPUT NUMBERED TERMINALS IN PICTORIAL 
A36RI 
A3S1B(F-12) 51 5. REFER TO NOTES ON OVERALL DIAGRAM 
FIG 5-5 FOR ABBREVIATION 
oo 4 (PLUG-IN OUTPUT) EBA UG 
w 
Q 
=2 AISIA AIsiB AISIC AISID = 7-—— AISIE ——~ 
wg 
S ————— SS SS SSS S43 SS SS SS SS SSS ; = == se 
ize) of | 
SENSITIVITY] 3 & \ } | | 
(VOLTS RMS)} 7 | | 
| 7 5 ue 
5 = = A2SIA (F-1) — A3SID (R-91/2) 
a 6 = PRE 6C4, a LAMP CONTROL | 
fio] a ia = = 
‘e Mas oO ° ve cl4 oo | 
ae == OIF SS | 
OG na non ‘ ip: 4 a COPYRIGHT 1964 BY HEWLETT-PACKARD COMPANY 
FRONT [ere] ° me % O 00 += (4) asin (F-11) | 
>t ia ° LAMP CONTROL | ! This drawing is intended for the operation 
wz = = = ris (4) | and maintenance of Hewlett-Packard equip- 
zm {e) le c (e) 2 | ment and is not to be used otherwise or 
uw w ris ae | reproduced without written consent of the 
= , A3SID(F-I1) Hewlett-Packard Company. 
EEO GEN ) LAMP CONTROL 
| AIR4 | 
220K \ 
| 
TIEPOINT ! | 
uh \ A21(GC3) | 
a 
z J6 (2) | 
° TIEPOINT | | 
5 | 
oO 
3 | A21(GC1) I 
ire TIEPOINT | 
I 
| 
1 | SIGNAL 
| [INPUT 
| I 
| = AIS (INPUT) 
A3SIB | LOUF 
(F-l2) [ac] > 
Nera oe 
BOTTOM VIEW REAR | 
| REFER TO 
| FIG 5-5 
| 
| ABER! 
| 7 
at ° 
A21(GC5) A21(GC2) vette 
4 INPUT FROM 05245-D-I7A 
O— Aig (GROUND) = PLUG-IN 
A35(G6C27) + 
TIEPOINT A2SIA (F-IO) 
i -6. itch Al, Component Location 
Figure 5-6. Input Switch Al, p Figure 5-7. Input Switch Assembly Al 
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Figure 5-8 


TOP VIEW 


Figure 5-8. Time Base Switch Assembly A2 
Component Location 
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Figure 5-9, 
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Figure 5-8 


TOP VIEW 


Figure 5-8. Time Base Switch Assembly A2 
Component Location 
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Model 5245L 


NOTES 


1. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS, 
CAPACITANCE IN PICOFARADS 


2. EACH SWITCH SECTION SHOWN IN MAX 
CCW POSITION 


3. PICTORIAL DIAGRAM AS SEEN FROM FRONT 
OF SWITCH (KNOB END); REAR SECTION 
PROJECTED THRU WAFER 


4. NUMBERED TERMINALS IN FUNCTIONAL 
SWITCH DIAGRAM CORRESPOND WITH 
NUMBERED TERMINALS IN PICTORIAL 
DIAGRAM 


5. REFER TO NOTES ON OVERALL DIAGRAM 
FIG. 5-5 FOR ABBREVIATIONS 


6. WAVEFORMS SHOWN WERE OBTAINED WITH 
FUNCTION SWITCH AT MANUAL START, 
SENSITIVITY SWITCH AT CHECK OUTPUT 
SWITCH WAS ROTATED FROM IOOCPS 
POSITION TO IOMC POSITION 
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(NOTE 6) 


100 CPS 
VERTICAL .2v/CM 
SWEEP 5MS/CM | 


IKC 
VERTICAL 2V/CM 
SWEEP 5MS/CM 


10 KC 
VERTICAL .2V/CM 
SWEEP 50US/CM 


100 KC 
VERTICAL iV/CM 
SWEEP 2uS/CM 


1 MC 
VERTICAL 1V/CM 
SWEEP .5US/CM 
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>——— _ Pic TORIAL ———_,, 


FRONT 
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FUNCTIONAL 


TIME BASE 
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EXT 


° 


~|5V 
FROM A7(I3) 
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CR+ 
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R+PLUG-IN ON 
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3 
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A35 (GC23) 
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A35(GC25) 
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MANUAL RESET 
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A8 (DP CONT 4) 
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TO INDICATED DESIGNATION Ov ov 1 This drowing is intended for the operation © iii aoe” A26C21,22,27 
(3) () and maintenance of Hewlett-Packard equip- SCALER SIG A26CR3,4 2. A26 IS CONNECTED TO TWO SOCKETS; 
! ment and is not to be used otherwise or FROM RI MAIN SOCKET DESIGNATION IS XA26-1I, 
reproduced without written consent of the NT FREO STD +. ce (OVEN) DESIGNATION {IS 
Hewlett-Packard Company. SSS == =F ar 
=f [re in 3. ASTERISK (%) INDICATES SELECTED 
EF a = SS SSS SS SS 05245-0-35aBcD COMPONENT. 
| Figure 5-35. Crystal Oven Assembly A24, 
Figure 5-34. Oven Control Assembly A25 and Oscillator Assembly A26 Oven Control Assembly A25, 
Component Location and Oscillator Assembly A26 
5-45/5-46 
01930-3 


08245-A-6 
06240-a-23 


Model 5245L 


‘01930-2 


05243-A-6 


Figures 5-36 and 5-37. 
MULTIPLIER ASSEMBLY A27 


Model 5245L 


Section V 
Figures 5-36 and 5-37 


A27 MULTIPLIER ASSEMBLY; |-IOMC (5243A-65¢) SEE NOTE | 


X5 MULTIPLIER | 
Q2 


Ea) 1OMC AMPLIFIER 
Q3 
2N2048 1OMC 


X2 MULTIPLIER 
Ql 
2N2048 


1OmMC OUTPUT 
TO A35 
(GATE 29) 


~|5V DECOUPLED 
1. te Sas : TB FR 

$ AT 
ALBAABALBAABLiB® a ; : (13) 
ABABA DR 


TOD 


REFERENCE 
DESIGNATIONS NOTES 


|. REFERENCE DESIGNATIONS WITHIN MULTI- 
PLIER ASSEMBLY ARE INCOMPLETE; TO 
FORM COMPLETE REFERENCE DESIGNATION, 
ADD ASSEMBLY DESIGNATION A27 AS PREFIX 
TO INDICATED DESIGNATION. 


2. LI-L2; L3-L4; L5-L6 ARE MUTUALLY 
COUPLED. 


3. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS; 


CAPACITANCE IN PICOFARADS; COPYRIGHT 1964 BY HEWLETT-PACKARD COMPANY 
RESISTORS 1/4 WATT 5245. / MULT-A27/408 


05245-0-i9 


Figure 5-36. Multiplier Assembly A27, Component Location Figure 5-37. Multiplier Assembly A27 
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Figures 5-38 and 5-39, 
DECADE DIVIDER ASSEMBLY A28 


Model 5245L 


Section V 
Figures 5-38 and 5-39 
A28 DECADE DIVIDER ASSEMBLY (05232-6009) 
zipy 2 
FROM AI7(I3) ¢3 
TORE 
R2 R3 Ri2 R25 R28 
100 +13V 1800 1800 1800 2700 
| 7 BINARY A ——_-\ 7 BINARY D ———_. Vio COUNT -OF- FOUR 
| OUTPUT TO AS 
nc © 13 
COUNT-OF- ZERO 
OUTPUT 
Q| Q2 Q4 Q5 Q6 
1853-0009 1853-0009 1853-0009 1853-0009 1853-0003 
7 C4 cé | ce Cll 
+13V +13V 56 56 | 68 82 
FROM A6(7) ‘ 
I 
(Sr¢ clo 1 
REFERENCE DESIGNATIONS WITHIN THIS 30 82 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION R5 RI4 RIS R30 
3300 3300 3300: 2700 
cl +13V +13V +13V +13V 
56 
nc — 
RI CRO 
2700 
+13V 
INPUT R6 RO Ril RIS RIS R24 R31 R35 R37 R42 R46 R49 RSO 
SIG FROM ce 22k 22k 22K 27K 22K 22K 22K 22K 22K 3000 22K 22K 22K 
A26 (1-1) 82 
-1I5V -15V -I5V +13V -15V 
2 =k aan 1 bie 5] Sas aw a ee 9 7 Sy tat a3 ee es) ear eae | (ea 
RESET RESET RESET RESET RESET RESET RESET RESET 
NC NC NC NC N NC NC NC 
NOTES 
|. UNLESS OTHERWISE INDICATED: COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS 05245 -D-37A8 
REFERENCE 
DESIGNATIONS 
ae : - & lt 
Figure 5-38. Decade Divider Assembly A28, Component Location Figure 5-39. Decade Divider Assembly A28 
5-49/5-50 
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Figures 5-40 and 5-41, 
01930-3 DECADE DIVIDER ASSEMBLY A29-A34 


O62i2-A-16 


Model 5245L 


01930-3 


osziz-a-16 


Figure 5-40. Decade Divider Assembly A29-A34, Component Location 


-I5V -I5V 
FROM A7 (I 
(13) -I5V -I5V -15V -I5V 
NC 
RO RI4 R20 R26 
+13V 6800 6800 
FROM A6(7) Soy 6800 6800 
mmm NAR a Ain 7——— BINARY B ——~ 
' 
! 
PP a2 RIO Q3 a4 R21 ¢ c7 R27 25 
1850-0062 47K 1850-0062 1850-0062 47K> [50 fs07R 47k 1850-0062 
R22 R28 
8200 10K 10K 
+13V +13V 
cs ca 
150 240 
FOR A29, 
INPUT FROM 
A28 (13) 
FOR A30-34 - cCR2 CR3 
INPUT FROM 1910-0015 (910-0015 
A35 ' +13V 
' +13V 
RI3 R23 R25 
47K 47K 47K 
= 13 = igus ~ N90 
RESET RESET RESET RESET 
(NC) (NC EXCEPT (NC) (NC EXCEPT (NC EXEPT 
A31, A32,A33,A34) A3i, A32, A33,A34) A31,A32,A33,A34) 
NOTES WAVEFORMS RESET WIRING 


|. REFERENCE DESIGNATIONS WITHIN DECADE DIVIDER ASSY 
ARE INCOMPLETE; TO FORM COMPLETE REFERENCE 
DESIGNATION, ADD APPROPRIATE ASSEMBLY DESIGNATION 
(A29, A30, A31,A32,A33 OR A34) AS PREFIX TO 
INDICATED DESIGNATION; ASSEMBLY DESIGNATION IS SHOWN 
ON OVERALL FUNCTIONAL SCHEMATIC. 


2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS 
CAPACITANCE IN PICOFARADS 
RESISTORS 1/4 WATT 


ai collector —»folife2l3f[4lsfelz[elsfo 
INPUT; ORCS) 4 tO NO CE ee heey, 


Q3 COLLECTOR 2 | | h J | J 
INPUT TO Q5,96,Q7—® K__ Kt sy 


Q5 COLLECTOR —» | } | J 


INPUT TO Q8 SY Nat Se ol Od ee eel el 7) 


Q7 COLLECTOR 1 —+| | J 
OUTPUT AT PING \ \ 
(AFTER CLIPPING A> 

DIFFERENTIATING) 

ec) ee 
FEEDBACR EGS <0 6 —————— he 


ee oa" — A29_ THRU A34 DECADE DIVIDER ASSEMBLY (s2iza-65c) NOTE | (SERIES 132) 


RESET PULSE 
RESET (NEGATIVE) 
NUMERAL | bin CONNECTIONS 


Q6 
1850-0062 47 


—15¥. 


R32 
6800 


R33<¢ci9 


CR4 
1910- 
ools 
+13V 
R24 
68K 
R35 
47K -I5V 
5 -- 
RESET 
(NC) 
REFERENCE 
DESIGNATIONS 
(NOTE |) 


FRONT 


Section V 


Figures 5-40 and 5-41 


-15V -I5V 
R37 R43 
6800 6800 
COUNT-OF - FOUR 
/—— BINARY C —~ 5. OUTPUT TO GATES 


IN A35 


COUNT-OF-ZERO 
OUTPUT TO AS 


{ 
R44 
1850-0062 47KSS54 
1 
' 


10K 
+13V 
cl4 
390 ' 
1 
CR5 
1910-0015 Boe R46 
+13V aus hie 
_--———_—_———_ -- : 
RESET RESET PULSE 
(NC EXCEPT RESET 
SE ASS Ase) (NC EXCEPT A32) FROM A23(I4) 
5212A-65C DECADE DIVIDER ASSY 
Q7 cR2 oe 
6) R 
cra(L(L A 
Ocs as Q O COPYRIGHT 196% BY HEWLETT-PACKARD COMPANY 
c— +s This drawing is intended for the operation 
CRI os) and maintenance of Hewlett-Peckerd equip- 
Ona: All e CRS ment and is not to be used otherwise or 
o2 reproduced withovt written consent of the 


Q5 


O 


Hewlett-Peckerd Compeny. 
S245. / DDA-A29-34/408 


BOTTOM 


COMPONENT LOCATION 


05245-0-2) 


Figure 5-41. Decade Divider Assembly A29-A34 
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Figures 5-42 and 5-43. 
01930-4 | TIME BASE CONTROL ASSEMBLY A35 


06243-A-12 


Model 5245L 
Section V 
Figures 5-42 and 5-43 


INHIBIT INHIBIT 
| 


GATE 10 GATE | 
clo \ 47K 
220 


10 MC IMC 100KC 
— > lo J 
MULTI- PERIOD 
AVE AMPL a 
2N383 4700 
| 2 
| Pre R2 fin CRO cRi2 CRI5 cR2I 
330 1500 
PERIOD SIG GATE 7 (100K Pa) GATE 8 (iok Pa) GATE 9 (1k Pa) GATE 10 (100 Pa) GATE II (10 P,) 


FROM A2i 


(PERIOD AD AP 
TRIG) AZ) 


EMIT FOL 
Q2 


2N708 
' 
1 
—_ +13V AA +13V a 
R56 
s 8 56k MPS AMPL 
Nig cR23 fe alo 
J 2N708 
E 10 GATE 27 GATE 26 GATE 25 GATE 24 GATE 23 GATE 22 GATE 2l MULTIPLIED 
4 I RS7 PERIOD SIG 
: : 24k A. WHEN 
me |S 2| 03 a4 05 a6 ov Q7 ov a8 ov ag ov HSS Sees 
rea) 22 1850-0062 1850-0062 1850-0062 1850-0062 1850-0062 1850-0062 1850-0062 ° 
eats) FERRITE BEAD a! Seas AVE TO) 2) 
soe ‘eo (e fe a 
ie Vv Ov | 
@ 25 CRI6 cRIg cR22 : 
© Z1. 26 R38 Rae R54 
27 23 15k oa ISK = ISK LF SEL-FREQ AMPL 
AE —15V GATE 29 GATE 28 R37 2R39 R45 gR47 R53 $R55 a 
28 3000 $ IOK 30003 10K 30003 10K +13V 2N708 +13 SEL FREQ AMPL 
Qi2 
R59 R64 
+20V +13V +13V +13V 3000 see 2N708 
FROM REFERENCE DESIGNATIONS 
AG (8) WITHIN TIME-BASE CONTROL 
ASSY ARE ABBREVIATED; TO +13V 
FORM COMPLETE DESIGNATION, I 
+13V ADD ASSEMBLY DESIGNATION 
FROM A35 AS PREFIX TO INDICATED | 
A6 (7) DESIGNATION Sy 
SELECTED 
Jb AK. FREQ TO 
= A2 AND A2l 
R 
-15y tle -isy Boag aL. (GATE 3) 
FROM |agl 
AT (13) ~I5V ov am !OMC TO A2i 
(GATE 6) AND 
EE ee ee SN | eS eS eee See J6 (25,50) 


COMPONENT LOCATION (5243A-65J),FROM BOTTOM-FRONT NOTES A35 TIME BASE CONTROL ASSY (5243a-65y) 
DOT INDICATES DIODE CATHODE 


AN 
B |. UNLESS OTHERWISE INDICATED: REFERENCE 
IO MC ows O05 Ores Ost Oo RESISTANCE, IN OHMS DESIGNATIONS COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY 
CAG 4K) oN &N% a wW% CAPACITANCE IN PICOFARADS 
° t 
SEL FREQ ce CRIO Aaa 
’ tt 2.99 oe 2. ABBREVIATIONS: 


MPS= MULTIPLIED PERIOD SIG )5245-D-23A 
Pa = PERIOD AVERAGE 


3. SEE TABLE ON OVERALL DIAGRAM SHEET | 
FOR COMPLETE DESCRIPTION OF GATE 
CONTROLS 


Figure 5-43. Time Base Control Assembly A35 
5-53/5-54 


Figure 5-42. Time Base Control Assembly A35, Component Location 
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+I70V=R 
FROM A3SIE (F-10) 


+ I70V=R 
FROM A3SID (F-10) 


A2SIF (F-1), 
TIEPOINT A3SID (F-4) 
MU ENABLING (+1I70V) 


A2SIC(F-2), 
TIEPOINT A3SIE (F-4) 
DP ENABLING ( +1I70V) 


-I5V=R 
FROM A3SIA (F-10) =) 


=5V 


FROM A7 (13) =) 


+170VDP 
TO A3SIE (F-3) 


+13V 
FROM A6 (7) = 


BCDB AIO (14) 


BCDA AIO (6) 


+170VMU 
TO A3SID (F-3) 


[— +20V FROM A6(8) 


A22(13) START SIG 


A22 (14) STOP SIG 


= 


A8 DP2 10 MC 
A8 DP3 FROM SP Sy 
AB DP4 GATE 
PLUG-IN BIAS INHIBIT 
AISIC (F-6) | A22(10) 
iE aR ie Oe at 
J6 
Aw Aw 
| (PLUG-IN 
3 u 13 15 21 23 25 e) Ni 
H COMPART- 
27 29 3I 33 35 37 39 41 49 ; MENT) 
Vv i Vv Vv N7IN7 i iT i i 
TIME BASE SIG 
A35 (AD) 
AISIE(R-7) A. 
SIG INPUT T Aux a} 
JB 
[AUX Bj 
RESET A23 (8) 
- 130V 
AOKI) HOLDOFF A23 (10) 
MANUAL RESET A23 (9) 
A21(GC-1) 
-15V=R-+(T.1. UNIT ON) 
Nall ee SITUATION A 
6c4 | Gc2 
A2\ A2i 
GC5 —- GC3 
REFERENCE A2| A2\ A2S1A (F-1I) 
DESIGNATIONS -15V=R+(T.I. UNIT ON), 
SITUATION A 
J6-8, 11 
& +170V 
FROM A6(I2) 


TYPICAL 
TERMINAL 
ARRANGEMENT 


(10,11) 


fa 


COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY 


This drawing is intended for the operction 
and maintenance of Hewlett-Packard equip- 
ment and is not to be used otherwise or 
teproduced without written consent of the 
Hewlett-Packard Compony 


i 
B -—-——-- - 
H | DIGITAL ! 
o} PBEGORDER i 
>. aD (eee -> : A3SIF (F-10) 
2 See [—— INHIBIT SIG 
FROM DR 
FROM FROM FROM FROM FROM 
AI6 Al4 Al2 AlO AB a al 
(6,9) (6,9) (6,9) (6,9) (ance) 


AI5 Al3 All Ag POS REF 
(6,9) (6,9) (6,9) r—— FROM 


A7 (10) 
‘ ous i CEU Cee eee ee ee 
A Al AAI PTS PS \ 
3 7 7 


ro} 
nN 
fo) 
w 
fo) 
D 
fo) 
ou 
fo) 
o 


FROM FROM FROM 
AI5 AI3 All Ag 
(13 14) (13,14) (13,14) 
FROM FROM FROM FROM FROM 4 
AI6 Al4 Al2 AIO AS NEG PRINT 
(13,14) (13,14) (13,14) (13,14) COMMAND 


FROM A22 (5) 


NOTES 


|. ABBREVIATIONS 
SITUATION A 


IRRELEVANT VOLTAGES APPEAR 
IN OTHER MODES OF OPERATION 


SITUATION B = DIFFERENT SIGNAL MAY BE 
SUPPLIED BY DIFFERENT PLUG-IN UNIT 
OP = DECIMAL POINT 
OR = DIGITAL RECORDER 
MU = MEASUREMENT UNIT 


‘AL TIME INTERVAL 


2. REFER TO NOTES ON FIG. 5-5 
FOR ADDITIONAL ABBREVIATIONS 


3. CONNECTORS VIEWED FROM WIRING SIDE Me a 


Figure 5-44. 


Section V 
Figure 5-44 


Connectors 
5-55 


Section V Model 5245L 
Figure 5-45 


61&67 68 62 36 37 
TOP 


BOTTOM 
4| 42 


Figure 5-45. Mechanical Parts Locations 


9-96 01930-3 


O05245-A-13 


Model 5245L 


Section VI 
Paragraphs 6-1 to 6-7 


SECTION VI 
REPLACEABLE PARTS 


6-1. INTRODUCTION. 


6-2. This section contains information for ordering 
replacement parts. Table 6-1 lists parts in alpha- 
numerical order of their reference designators and 
indicates the description and @ stock number of each 
part, together with any applicable notes. Table 6-2 
lists parts in alpha-numerical order of their stock 
numbers and provides the following information on 


6-3. Miscellaneous parts are listed in alphabetical 
order of their description at the end of Table 6-1. 


6-4. ORDERING INFORMATION. 


6-5. To order a replacement part, address order or 
inquiry to your local Hewlett-Packard field office (see 
list at rear of this manual for addresses). 


each part: 


6-6. Specify the following information for each part: 
a. Modeland complete serial number of instrument. 
: b. Hewlett-Packard stock ber. 
a. Description of the part (see list of abbreviations an hae sh 
below). ec. Circuit reference designator. 


b. Typical manufacturer of the part in a five-digit 


code; see list of manufacturers in Table 6-3. 


Cc. 


d. Total quantity used inthe instrument (TQ column). 


A = assembly E = misc electronic part MP = mechanical part TB = terminal board 
B = motor F = fuse 12 = plug Te = test point 
BT = battery FL = filter Q = transistor Vv = vacuum, tube, neon 
c = capacitor J = jack R = resistor bulb, photocell, etc. 
cP = coupler K = relay RE = thermistor WwW = cable 
CR = diode L = inductor S = switch 4 = socket 
DL = delay line M = meter at = transformer BY: = crystal 
DS = device signaling (lamp) 
ABBREVIATIONS 
A = amperes GE = germanium N/C = normally closed RMO = rack mount only 
A.F.C. = automatic frequency control GL = glass NE = neon RMS = root-mean square 
AMPL = amplifier GRD = ground(ed) NI PL = nickel plate RWV = reverse working 
N/O = normally open voltage 
, H = henries NPO = negative positive zero S-B = slow-blow 
B.F.O. = beat frequency oscillator HEX = hexagonal (zero temperature SCR = screw 
BE CU = beryllium copper HG = mercury coefficient) SE = selenium 
BH = binder head HR = hour(s) NRFR = not recommended for SECT = section(s) 
oe : aoe field replacement SEMICON = semiconductor 
 lUseiers, . : = = silicon 
BWO - = backward wave oscillator IF = intermediate freq Ole ae ee ne . ne 
IMPG = impregnated P a : 
INCD = incandescent che 4 ous 
CCW = counter-clockwise INCL = include(s) OBD = order by description SPL = special 
CER = ceramic INS = insulation(ed) OH = oval head SST = stainless steel 
CMO = cabinet mount only INT Pa ternal Ox = oxide SR = split ring 
COEF = coefficient = oan STL = steel 
Sota 2 Beeson ; fess tan 1XE = printed circuit e TA = tantalum 
CONN = connector LIN = linear taper PF = eer = 10 TD ‘ eerie! 
cP = cadmium plate LK WASH = lock washer Wee en TGh meee 
CRT = cathode-ray tube LOG = logarithmic taper PH BRZ = phosp or bronze TI = titanium 
CW = clockwise LPF = low pass'filter PHL = Phillips TOL = tolerance 
PIV = peak inverse voltage TRIM = trimmer 
P/O = part of TWT = traveling wave tube 
DEPC = deposited carbon M = milli = 1073 POLY = polystyrene ea: 
DR = drive MEG = meg = 108 PORC = porcelain iu = eae 
MET FLM = metal film POS = position(s) VAR = variable 
ELECT = electrolytic MET OX = metallic oxide POT = potentiometer VDCW = dc working volts 
ENCAP = encapsulated MFR = manufacturer PP = peak-to-peak 
EXT = external MINAT = miniature PT = point W/ = with 
MOM = momentary PWV = peak working voltage WwW = watts 
F = farads MTG = mounting RECT = rectifier WIV = working inverse 
FH = flat head MY = "mylar" RF = radio frequency voltage 
mien = fillister head _9 RH = round head ww = wirewound 
FXD iced N Seemann (Ome) RIV = reverse inverse voltage w/O = without 
01194-11 
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Manufacturer's stock number. 


6-7 


d. Description. 


. Toorder a part not listed in the tables, give a 
complete description of the part and include its func- 


REFERENCE DESIGNATORS 


tion and location. 


6-1 


Section VI 
Table 6-1 


Reference 
Designation 


Al 


AlCl 
Alc2 


A1CR1 
A1CR2 
A1CRS 
A1CRY 
A1CRS 


AlR1 
AlR2 
AIRS 
ALRY 
A1Sl 


A2 
A2S1 


AS 


ASR1 
A3R2 


ays 
A441 
AYR1L 
A4S1 
A5 


ASC1 
A5C2 


ASCR1 
A5Q1 
A5R1 
A5R2 
A5R3 
ASR4Y 
AS5R5 
A5S1 
A6 
A6C1 


A6C2 
A6C3 


6-2 


5245L-95A 


0121-0039 
0130-0018 


1910-0016 
1910-0016 
1910-0016 
1910-0016 
1910-0016 


0683-1055 
0683-9135 


0683-2245 
3100-0380 


3100-0319 


0683-2025 
0683-2025 


$205L-198 
0150-0095 
0683-1025 
3100-0389 
S245L—-19A 


0170-0094 
0170-0094 


1910-0016 
1850-0062 
0683-3315 
0683-4335 
0683-1025 
0683-1025 
06835-6225 
3100-0390 


5243A-65L 


5243A-65L—- 


0170-0040 
0160-0314 
0160-0314 


Table 6-1 Reference Designation Index 


ASSYtPANEL SWITCH 


C&8VAR CER 8=SOPF 350V0CW 
C8VAR CER 1.5"7 FPF 500 VOCW 


SEMICON DEVICESDIODE GERMANIUM 
DIODE:GERMANIUM 1OOMA AT 0.85V 6OPIV 
SEMICON DEVICE S0IODE GERMANIUM 
SEMICON DEVICESDIODE GERMANIUM 
SEMICON DEVICE 8DIODE GERMANIUM 


R8FXO COMP 1 MEGOHM 5% 1/4W 
R8FXD COMP 91K OHMS 5% 1/4W 
NOT ASSIGNED 

R8FXO COMP 220K OHM 5% 1/4W 


SWITCHSROF S=SECT 5-POS 


ASSY :SWITCH 
SWITCH :ROTARY 10-SECT 10=POSITION 


ASSY :SWITCH 

R&tFXO COMP 2000 OHM 5% 1/4W 

R8FXO COMP 2000 OHM 5% 1/4W 
SWITCHsROTARY 6 SECTION 10 POSITION 
ASSYtMODE SWITCH 

CtFXO CER OcO1lUF +#80-20 100VDCW 
R&FXO+COMP 1000 OHMS 5% 1/4W 
SWITCHtROT 1=-SECT 3=-POS HP SPEC 
ASSYt8OUTPUT SWITCH 


CtFXD MY OcO47UF 20% SOVOCW 
CtFXO MY OcO47UF 20% SOVDCW 


SEMICON DEVICE8DIODE GERMANIUM 


TRANSISTOR *% GERMANIUM 


RtFXO COMP 330 OHMS 5% 1/4W 
R8FXD COMP 43K OHM 5% 1/74W 

R3FXO COMP 1000 OHMS 5% 1/4W 
R8FXO COMP 1000 OHMS 5% 1/4W 
RtFXO COMP 6200 OHMS 5% 1/4W 


SWITCHSROT 2-SECT 9-POS HP SPEC 


ASSYSRECTIFIER 
1 BOARDSBLANK PeCeo 


C8sFXD MY e047 UF 10% 200V0CW 
CtFXD MY OeOlLUF 5% 4YOOVDCW 
CtFXO MY OeOlUF 5% 4OOVDCW 


pe hose 


+ See list of abbreviations in introduction to this section 


Model 5245L 


@ Stock No. Description # 
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Reference 
Designation 


A6CY 


A6CR1 
A6CR2 
A6CRS 
ASCR4 
A6CRS 


A6CRE 
A6CR7 
A6CRB 
A6CRO 
A6CR10 


A6CR11 
A6CR1i2 
A6CR1IS 
A6CR14 
A6CRI5 


A6CR16 
A7 


A7C1 
A7C2 
A7CS 
A7Cc4Y 
A7CS 


A7CR1i 
A7TCR2 
A7CRS 
A7CRY 


A7Q1\ 
A7Q2 
A7Q3 
A7Q4 
A7Q5 


A7R1 
A7R2 
A7RS 
A7TRY 
A7RS 


A7R6 
ATR7 
A7R8 
A7R9 
A7R10 


A7R11 
A7R12 
A7R1i3 
A7R14 
A7R15 


A7R16 


01930-4 


Table 6-1. 

@ Stock No. 
0170-0040 CtFXO MY eO47 UF 10% 

1901-0045 SEMICON DEVICE 80OI0DE 

1901-0045 SEMICON DEVICE s0I10DE 

1901-0045 SEMICON DEVICE 80I0DE 

1901-0045 SEMICON DEVICE t0I00E 

1901-0045 SEMICON DEVICE s0I0DE 

1901-0045 SEMICON DEVICE 20I0DE 

1901-0029 SEMICON DEVICE s0T0DE 

1901-0029 SEMICON DEVICE t0TODE 

1901-0045 SEMICON DEVICE 30I0DE 

1901-0045 SEMICON DEVICE 8DIODE 

1901-0045 SEMICON DEVICE sD0I0DE 

1901-0045 SEMICON DEVICE tOI0DE 

1901-0049 SEMICON DEVICE tOIO0DE 

1901-0049 SEMICON DEVICE s0I0DE 

1901-0049 SEMICON DEVICE tOI0DE 

1901-0049 SEMICON DEVICE OI ODE 
5243A-65H ASSY 8REGULATOR 
S243A-65H-1 BOARO?BLANK PeCe 
0170-0040 C8FXO MY eO47 UF 10% 
0180-0058 C8tFXO ELECT SOUF =-10%+100% 25VO0CW 
0170-0040 C8FXD MY e047 UF 10% 
0180-0098 C8FxD ELECT 1OOUF 20% 20V0CW 
0180-0098 CsFXD ELECT 1QOOQUF 20% 20V0CW 
1902-0017 SEMICON DEVICE 8DIODE SI 
1902-0214 

1902-0017 SEMICON DEVICESDIODE SI 
1902-0057 SEMICON DEVICESOIJODE SILICON 
1853-0001 TRANSISTOR*&PNP SILICON 30V 900MW 
1850-0062 TRANSISTOR $GERMANIUM 

1853-0001 TRANSISTOR®PNP SILICON 30V 900MW 
1850-0062 TRANSISTOR * GERMANIUM 

1850-0048 TRANSISTOR*GERMANIUM 2N650 PNP 
0758-0015 R&FXO MET FLM 220 OHMS 5% 1/2W 
0686-1025 R&FXO COMP 1000 OM 5% 1/2W 
0686-2255 R&8FXD COMP 22K OHM 5% 1/2W 
0758-0015 R3FXD MET FLM 220 OHMS 5% 1/2W 
2100-1412 R&tVAR COMP 500 OHM 20% LIN 1/4w 
0758-0015 R8FXO MET FLM 220 OHMS 5% 1/2W 
0689 2035 RtFXD COMP 20K OHM 5% 1W 
0758-0015 R&8FXD MET FLM 220 OHMS 58% 1/2W 
0686-8215 R&FXD COMP 820 OHM 5% 1/2W 
0686-7525 RtFXO COMP 7500 OHM 5% 1/2W 
0758-0015 RtFXO MET FLM 220 OHMS 5% 1/72W 
2100-1412 R&8*VAR COMP 500 OHM 20% LIN 1/4W 
0758-0028 RtFXD MET FLM 270 OHMS 58% 1/2W 
0686-8215 R&FXO COMP 820 OHM 5% 1/2W 
0686-27535 RtFXO COMP 27K OWM S% 1/2W 
0686-6215 RtFXO COMP 620 OHM 5% 1/2W 


# See list of abbreviations in introduction to this section 


OIODESSILICON BREAKDOWN 56.2V 10% 1-5W 


Reference Designation Index 


Description # 


200V0CW 


SI 
$I 
SI 
SI 
SI 


SI 
SI 600V 
SI 600V 
$I 
SI 
$1 
SI 
SI 
SI 
SI 


SI 


200V0CW 


200V0CW 


Section VI 
Table 6-1 
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Section VI Model 5245L 
Table 6-1 
Table 6-1. Reference Designation Index (Cont'd) 
ee atin ¢) Stock No. Description # 
A7R17 2100-1412 R&8VAR COMP 500 OHM 20% LIN 1/4W 
A7R18 0686-1225 R&tFXD COMP 1200 OHM 5% 1/2W 
A7R19 0686-3625 R8tFXD COMP 3600 OHM 5% 1/2W 
A7R20 0683-3615 RtFxXO COMP 360 OHM 5% 1/4W 
A8 5243L-65A ASSY!DECIMAL POINT 
A8CR1 1901-0025 SEMICON DEVICESOIODE JUNCTION 
A8BCR2 1901-0025 SEMICON DEVICE 8OIODE JUNCTION 
A8CRS 1901-0025 SEMICON DEVICE%DIODE JUNCTION 
ABCRY NOT ASSIGNED 
A8CRS5 1901-0025 SEMICON DEVICE sOIODE JUNCTION 
ABCRE 1901-0025 SEMICON DEVICESOIO0E JUNCTION 
A8CR7 1901-0025 SEMICON DEVICE SOIODE JUNCTION 
ABCRB 1901-0025 SEMICON DEVICE SOIODE JUNCTION 
ABCRO 1901-0025 SEMICON DEVICE SDIODE JUNCTION 
A8CR1O 1901-0025 SEMICON DEVICE 8DIODE JUNCTION 
ABCR1II 1901-0025 SEMICON DEVICESDIODE JUNCTION 
ABCR1i2 1901-0025 SEMICON DEVICE SDIODE JUNCTION 
ABCRIS 1901-0025 SEMICON DEVICESDIODE JUNCTION 
ABCR14 NOT ASSIGNED 
ABCRIS5 1901-0025 SEMICON DEVICE SOI600E JUNCTION 
ABCRI6 1901-0025 SEMICON DEVICESDIODE JUNCTION 
ABCR1I7 NOT ASSIGNED 
A8BCRIS 1901-0025 SEMICON DEVICE%DIODE JUNCTION 
A8DS3 2140-0028 LAMPs:GLOW 1/15W 
ABDS4Y 2140-0028 LAMP3GLOW 1/15W 
A8DS5 2140-0028 LAMP&GLOW 1/15W 
ABDS6 2140-0028 LAMP3GLOW 1/15W 
A8DS7 2140-0028 LAMPtGLOW 1/15 
A80S8 2140-0028 LAMP&8GLOW 1/15W 
A8DS9 2140-0028 LAMPtGLOW 1/15W 
ABR1 THRU 
ABR2 NOT ASSIGNED 
ABRS 0683-1055 R&8FXO COMP 1 MEGORM 5% 1/4W 
A8R4Y 0683-6855 R&tFXO COMP 68K OHM 5% 1/4W 
ABRS 0683-1055 R3FXD COMP 1 MEGOHM 5% 1/4W 
ABR6 0683-6835 RtFXO COMP 68K OWM 5% 1/4W 
A8BR7 0683-1055 RtFXO COMP 1 MEGOHM 5% 1/4W 
ABR8S 0683-6835 RtFXO COMP 68K OHM 5% 1/4W 
A8BR9 0683-1055 RtFXO COMP 1 MEGOWM 5% 1/4W 
ABR1O 0683-6855 RtFXO COMP 68K OHM 5% 1/4W 
ABR1I1 0683-1055 R&8FXO COMP 1 MEGOHM 5% 1/4W 
ABR12 0683-6835 R&t*FXD COMP 68K OHM 5% 1/4W 
ABR15 0683-1055 R&t*FXO COMP 1 MEGOHM 5% 1/4W 
ABR1Y 0683-6835 R&8FXD COMP 68K OKM 5% 1/4W 
A8R15 0683-1055 RtFXO COMP 1 MEGOHM 5% 1/4W 
ABR16 0683-6835 R&tFXO COMP 68K OHM 5% 1/4W 
ABR17 0683-1245 RtFXD COMP 120K OHM 5% 1/4W 
A8BR18 0683-1245 R8FXD COMP 120K OHM 5% 1/4 
ABR19 0683-1245 R8tFXO COMP 120K OWM 5% 1/4W 
# See list of abbreviations in introduction to this section 
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Model 5245L 


Table 6-1. 


Reference Designation Index 


Section VI 
Table 6-1 


Reference 


A8R20 


A9 


A9C1 


ASCR1i 
A9CR2 
ASCRS 
A9SCRY 
ASCRS 


A9CR6E 
AICR7 
A9CRB 
A9CRO 
ASCR10 


ASCR1i1L 
ASCR1I2 


A90S10 
A90S11 
A9DS12 
A9DS15 
A90S14 


A90S15 


AOR1 
A9R2 
AQRS 
A9GRY 
ASRS 


ASR6 
AQR7 
A9RB 
A9RO 
A9R10O 


AQR11 
AQR12 
ASR1S 
AOR1LY 
AQR15 


ASR16 
Alo 


A10C1 
A10C2 
A10c3 
A1loc4y 
A10cSs 


A10C6 


01930-—4 


0683-1245 


52435L-658 


5243L-658-1 


0150-0012 


1901-0025 
1901-0025 
1901-0025 
1901-0025 
1901-0025 


1901-0025 
1901-0025 
1901-0025 
1901-0025 
1901-0025 


1901-0025 
1901-0025 


2140-0015 
2140-0015 
2140-0015 
2140-0015 
2140-0015 


2140-0015 


0683-5135 
0683-1055 
06835-5135 
0683-1055 
06835-5155 


0683-1055 
0683-5155 
0683-1055 
0683-5135 
0683-1055 


0683-5155 
0683-1055 
0683-1245 
0683-1245 
0683-1245 


0683-1245 


S212L-4A 
5212L-4A-1 
05212-6011 


0140-0194 
0140-0217 
0140-0194 
0140-0195 
0140-0194 


0140-0194 


RtFXDO COMP 120K OHM 5% 1/4W 


ASSYSMEASUREMENT UNITS 
BOARDIBLANK PeCe 


CtsFxD CER OcO4UF 20% 


SEMICON DEVICE tOI0DE 
SEMICON DEVICE t0I100E 
SEMICON DEVICE sDIODE 
SEMICON DEVICE SDIODE 
SEMICON DEVICE S0IO0E 


SEMICON DEVICE tDIODE 
SEMICON DEVICE tD0I00E 
SEMICON DEVICE SDIODE 
SEMICON DEVICE :DI00E 
SEMICON DEVICE tDI0DE 


SEMICON DEVICE :O0I0DE 
SEMICON DEVICE :DIO0DE 


LAMP ?GLOW 
LAMP GLOW 
LAMP §GLOW 
LAMP ?GLOW 
LAMP 3 GLOW 


LAMP sGLOW 


R&tFXD COMP 


NEON 
NEON 
NEON 
NEON 
NEON 


NEON 


51K 


NE=2H 
NE=2H 
NE=-2H 
NE=-2H 
NE=2H 


NE-2H 


OWMS 


R&FXO 
RtFxo 
R&FXD 
R&FXO 


R&FXD 
R&FXO 
RtFXO 
R&FXO 
R&FXD 


R&FXD 
R&FXO 
R8FXO 
R&FXO 
R3FXO 


R&FXO 


COMP 
COMP 
COMP 
COMP 


COMP 
COMP 
COMP 
COMP 
COMP 


COMP 
COMP 
COMP 
COMP 
COMP 


COMP 


1 MEGOHM 
51K OHMS 
1 MEGOHM 
51K OHMS 


1 MEGOHM 
51K OHMS 
1 MEGOHM 
51K OHMS 
1 MEGOHM 


51K OHMS 
1 MEGOHM 
120K OHM 
120K OHM 
120K OHM 


120K OHM 


ASSY:DECIMAL COUNTER 
BLANK BOARD 8PeCe 
READOUT BLOCK ASSEMBLY 


CtFXD 
C8FXD 
CtFxXO 
CtFXO 
CtFXDO 


C8FXD 


+ See list of abbreviations in introduction to this section 


MICA 
MICA 
MICA 
MICA 
MICA 


MICA 


110 PF 5% 
140 PF 2% 
110 PF 5% 
130 PF 5% 
110 PF 5% 


110 PF 5% 


1000V0CW 


JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 


JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 


JUNCTION 
JUNCTION 


5% 1/4W 
5% 1/4W 
5% 1/4W 
5% 1/4W 
S%® 1/4W 


S® 174 
5% 1/4 
5% 1/4W 
5%® 1/4W 
5% 1/4W 


5% 1/4W 
5% 1/4W 
5% 1/48 
5% 1/4W 
5% 1/4W 


S® 1/4W 


300 vOCW 
300V0CW 
300 vOCWw 
300 vOCW 
300 voCcw 


300 vOCW 
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Section VI 
Table 6-1 


A10C7 
A10C8 
A10Cc9 
A10C10 
A1ocil 


A10C12 
A10C13 


ALOCR1 
Al10CR2 
A10CRS 
A1LOCR4Y 
ALOCRS 


A1LOCR6 
A10CR7 
A1OCRB 
A10CR9 
A10CR10 


A1OCR1i1 
A1OCR12 
A1OCR13 


A100S1 
A100S2 
A10DS5 
A100S4 
A100S5 


A10DS6 


A10Q1 
A10Q2 
A10Q5 
A1004 
A10@5 


A10Q6 
A10Q7 
A10Q8 


A1OR1 
A10R2 
A1ORS 
A1ORS 
A1OR6 
A1OR7 


ALORS 
A1ORD 
A10R10 
ALORI1 
A1OR12 


ALORIS 
A1OR14 
A1OR15 
ALOR16 


6-6 


THRU 


Reference 
Designation @ Stock No. 


0140-0198 
0140-0194 
0140-0194 
0140-0195 
0140-0198 


0140-0198 
0340-0199 


1901-0025 
1901-0025 
1901-0025 
1901-0025 
1901-0025 


1901-0025 
1901-0025 
1901-0025 
1910-0016 
1910-0016 


1910-0016 
1910-0016 
1910-0016 


1970-0009 


1850-0062 
1850-0062 
1850-0062 
1850-0062 
1850-0062 


1850-0062 
1850-0062 
1850-0062 


0686-4735 


0683-3945 
0683-5945 


0683-3945 
0683-3945 
0683-5635 
0683-5655 
0683-5635 


0683-5655 
0683-5655 
0683-5655 
0683-5655 


Table 6-1. 


CtFXD MICA 200PF 5% 
C8FXO MICA 110 PF 5% 
CsFXO MICA 110 PF 5% 
CsFxXDO MICA 130 PF 5% 
C8FXD MICA 200PF 5% 


C8FXO MICA ZOOPF 5% 
CsFXO MICA 240PF 5% 


SEMICON 
SEMICON 
SEMICON 
SEMICON 
SEMICON 


SEMICON 
SEMICON 
SEMICON 
SEMICON 
SEMICON 


SEMICON 
SEMICON 
SEMICON 


DEVICE S0I00E 
DEVICE sO100E 
DEVICE sDIODE 
DEVICE sOIODE 
DEVICE S0I0DE 


DEVICE sDIODE 
DEVICE sDIODE 
OEVICE sOIODE 
DEVICE sDIODE 
DEVICE sDIODE 


DEVICE sOIODE 
DEVICE s0I10DE 
DEVICE sOI00E 


Reference Designation Index (Cont'd) 


Description # 


S00VDCW 
300 vOCW 
300 vOCW 
300 vOCW 

SO0OVOCW 


300VOCW 
s00V0CW 


JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 


JUNCTION 
JUNCTION 
JUNCTION 
GERMANIUM 
GERMANIUM 


GERMANIUM 
GERMANIUM 
GERMANIUM 


NSR&PART OF READOUT BLOCK ASSY 
NSR&PART OF READOUT BLOCK ASSY 
NSRIPART OF READOUT BLOCK ASSY 
NSR&SPART OF READOUT BLOCK ASSY 
NOT ASSIGNED 


ELECTRON TUBESINDICATOR 10 DIGIT 


TRANSISTOR GERMANIUM 
TRANSISTOR §GERMANIUM 
TRANSISTOR SGERMANIUM 
TRANSISTOR $GERMANIUM 
TRANSISTOR §GERMANIUM 


TRANSISTOR SGERMANIUM 
TRANSISTOR GERMANIUM 
TRANSISTOR §GERMANIUM 


R&tFXO COMP 47K OHM 5% 1/2W 
NSRSPART OF READOUT BLOCK ASSY 


NOT ASSIGNED 
R8FXO COMP 390K OHMS 
R8tFXO COMP 390K OHMS 


R&FXO COMP 390K OHMS 
R8tFXO COMP 390K OHMS 
RtFXO COMP 56K OHMS 
RtFXO COMP 56K OHMS 
R8tFXO COMP S6K OHMS 


R&8FXDO COMP 56K OHMS 
R&tFXO COMP S6K OHMS 
R&*FXD COMP S6K OHMS 
R&tFXO COMP S6K OHMS 


5% 1/4W 
5% 1/4W 


5% 1/4W 
5% 1/4W 
5% 1/4W 

5% 1/4W 
5% 1/4W 


5% 1/4W 
5% 1/4W 
5% 1/4W 
5% 1/4W 


+ See list of abbreviations in introduction to this section 


Model 5245L 


01930-5 


Model 5245L 


Reference 
Designation 


A1OR17 
A1OR16 
A1OR19 
A10OR20 
Al0R21 


ALOR22 
A1OR25 
A1LOR24 
A10R25 
A1OR26 


A10R27 
A10R28 
A1OR29 
A1OR30 
A1OR31 


A1LOR32 
A1ORS5 
A1OR3S4 
A1LORS5 
A1OR36 


A10OR37 
A10R38 
ALORS9 
A10R4O 
AlOR41 


ALOR42 
A10OR4YS 
A1OR4Y 
A1OR4S 
ALOR4E 


A1OR47 
A1LOR4B 
A1LOR49 
A1ORSO 
A1OR5S1 


A1OR52 
A1ORSS 
A1LORSS 
A1ORSS 
A1ORS56 


A10RS7 
A1OR5S8 
A1OR59 
A10R60 
A1lOR61 


A10R62 
Al1OV1 


All 
Al2 


01930-4 


Reference Designation Index (Cont'd) 


Table 6-1. 
@® Stock No. 
0683-5635 _| R&FXO COMP 
0686-7525 R&tFxXO COMP 
0683-4335 R&FXO COMP 
0683-1035 ; RtFXO COMP 
0683-1045 R&8FXD COMP 
0683-3925 R&8FXO COMP 
0683-4735 R&FXO COMP 
0683-1815 R8tFXO COMP 
0683-3925 R&8FXO COMP 
0686-7525 R&FXD COMP 
0683-4335 R&tFXO COMP 
0683-1035 R&tFxO COMP 
0686-7525 R&tFXO COMP 
0683—=-4335 R&8FXO COMP 
0683-8225 R&8FXO COMP 
0683-1045 R&tFXO COMP 
0683-4735 R&tFXO COMP 
0683-3925 R&8FXO COMP 
0683-1815 R&tFXD COMP 
0683-3925 R&tFXO COMP 
0686-7525 R8FXO COMP 
0683-4335 R&tFXO COMP 
0683-1035 | R8FXD COMP 
0686-7525 R&tFXO COMP 
0683-4335 R&tFXD COMP 
0683-1035 R8FxXO COMP 
0683-1045 R8FXDO COMP 
0683-4735 R&FXO COMP 
0683-3925 R&tFXO COMP 
0683-1815 R&FXO COMP 
0683-3925 RtFXO COMP 
0686-7525 R&tFXO COMP 
0683-4335 RtFXO COMP 
0683-8225 R&tFXO COMP 
0683-6835 R&tFXO COMP 
0686-7525 R&8FXO COMP 
0683-4335 R&FXD COMP 
0683-1035 R8tFXO COMP 
0683-1045 RtFXD COMP 
0686 4735 R&8FXO COMP 
0683-3925 R8FXO COMP 
0683-1815 R8FXD COMP 
0683-3925 R8FXO COMP 
0686-7525 R&FXO COMP 
0683-4335 R&FXD COMP 
0683-1035 R3FxXO COMP 
SAME 


+ See list of abbreviations in introduction to this section 


Description # 


S6K OHMS 5% 1/4W 
7500 OHM 5% 1/2W 
43K OHM 5% 1/4W 

10K OHMS 5% 1/4W 
100K OHM 5% 1/4W 


3900 OHMS 5% 1/40 
47K OHMS 5% 1/4W 
180 OHM 5% 1/4W 
3900 OHMS 5% 1/4W 
7500 OHM 5% 1/2W 


43K OHM S%® 1/4W 
1OK OHMS 5% 1/4W 
7500 OHM 5% 1/2W 
43K OHM 5% 1/4W 
8200 OHMS 5% 1/4W 


100K OHM 5% 1/74W 
47K OHMS 5% 1/4W 
3900 OHMS 5% 1/4W 
180 OHM 5% 1/4W 
3900 OHMS 5% 1/4W 


7500 OWM 5% 1/2W 
43K OHM 5% 1/40 
10K OHMS 5% 1/4W 
7500 OHM 5% 1/2W 
43K OHM 5% 1/4W 


10K OHMS S%® 1/4W 
100K OHM 5% 1/4W 
47K OHMS 5% 1/48 
53900 OHMS 5% 1/4W 
180 OHM 5% 1/4W 


3900 OHMS 5% 1/4W 
7500 OHM 5% l/2wW 
4SK OHM 5% 1/4W 
8200 OHMS 5% 1/4W 
68K OHM 5% 1/4W 


7500 OHM 5% 1/2W 
43K OHM 5% 1/4W 
10K OHMS 5% 1/4W 
100K OHM 5% 1/4W 
47K OHM 5% 1/2W 


3900 OHMS 5% 1/4W 
180 OHM 5% 1/4W 
3900 OHMS 5% 1/4W 
7500 OHM 5% 1/2W 
43K OHM 5% 1/4W 


10K OHMS 5% 1/4W 


NSR8PART OF READOUT BLOCK ASSY 


SAME AS AlUe USE PRFIX All 


AS AlOs USE PREFIX Al2 


Section VI 
Table 6-1 
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Section VI Model 5245L 
Table 6-1 
Table 6-1. Reference Designation Index (Cont'd) 
eee @ Stock No. Description # 
A1l3S SAME AS AlOe USE PREFIX ALS 
AlY SAME AS AlOe USE PREFIX A 14 
Al15 05232-6008 DECIMAL COUNTER ASSEMBLY 
05212-6011 READOUT BLOCK ASSEMBLY 
A15C1 0140-0191 C8FXO MICA 56 PF 5% 300 VOCW 
Ai18C2 0160-0196 C3FxO MICA 24PF 5% 300VOCW 
A15C3 0140-0193 C8FXO MICA 82 PF 5% 300 VOCW 
A15C4 0150-0122 CtFXD CER 2000PF 20% SOOVOCW 
A15C5 0160-0181 CsFxXO MICA 30PF 5% 300VOCW 
A15C6 0160-0178 C8FXO MICA 27PF 5% 300VOCW 
A1SC7 0140-0204 C8FXO MICA 4&7PF 5% NPO SOOVOCW 
A15C8 0150-0122 CsFxXO CER 2000PF 20% SOOVOCW 
A15C9 0160-0179 CsFxO MICA 33PF 5% 300V0CW 
A15C10 0140-0191 C8FXD MICA 56 PF 5% 300 VOCW 
A1sC1l1 0140-0190 CsFXO MICA 39 PF 5% 300 VOCW 
A1SCi2 0140-0204 C8FXO MICA 4&7PF 5% NPO S5OOVOCW 
A15C13 0160-0178 C8FXO MICA 27PF 5% 3SO0O0VDCW 
A15C14 0140-0192 CtFXO MICA 68PF 5% 3SO0VOCW 
A15C15 0140-0214 CtFXO MICA 60PF 5% 300VOCW 
A15C16 0140-0194 C8FXD MICA 110 PF 5% 300 VOCW 
AISCRI 1901-0025 DIODE +JUNCTIONS5MA AT 1V 100 PIV 
A15CR2 1901-0025 DIODE +JUNCTIONS5MA AT 1V 100 PIV 
A1SCRS 1901-0025 DIODE s+JUNCTIONS5MA AT 1V 100 PIV 
A1SCRS& 1901-0025 DIODE+JUNCTION&S5MA AT 1V 100 PIV 
A1SCR5 1901-0025 OIODE+JUNCTIONS5MA AT 1V 100 PIV 
A15CR6 1901-0025 DIODEsJUNCTIONS5MA AT 1V 100 PIV 
A1S5SCR7 1901-0025 DIODE +JUNCTION#5MA AT 1V 100 PIV 
A15CRB8 1901-0025 DIODE+JUNCTIONS5MA AT AV 100 PIV 
A1LSCRIO 1901-0040 DIODE+SILICON330 MA AT 1V 30 PIV 
A15CR10O 1901-0040 DIODE +SILICON830 MA AT lv 30 PIV 
A1SCR1I1 1901-0040 DIOQDE+SILICON330 MA AT 1V 30 PIV 
A1ISCRi2 1901-0040 OITODE+SILICON!30 MA AT 1V 30 PIV 
A15CR1I3 1901-0040 DIODE+SILICON!30 MA AT 1V 30 PIV 
ALSCR1I4 1901-0040 DIODE+SILICON!30 MA AT 1V 30 PIV 
A15CR15 1901-0040 DIODE rsSILICON830 MA AT 1V 30 PIV 
A1SCR16 1901-0040 DIODE +SILICON830 MA AT iV 30 PIV 
A15CR17 1901-0040 DIODE+SILICON!30 MA AT lv 30 PIV 
A15CR18 1901=0040 DIODErSILICON!30 MA AT iv 30 PIV 
A15CR1I9 1901-0040 DIODE +SILICON#*30 MA AT 1V 30 PIV 
A15CR20 1901-0040 DIODE+SILICON830 MA AT 1V 30 PIV 
A150S1 NSR PART OF READOUT BLOCK ASSY 
A150S2 NSR PART OF READOUT BLOCK ASSY 
A150S5 NSR PART OF READOUT BLOCK ASSY 
A150S4 NSR PART OF READOUT BLOCK ASSY 
A150S5 NOT ASSIGNED 
A150S6 1970-0009 ELECTRON TUBESINDICATOR 10 OIGIT 
A15Q1 1853-0009 YRANSISTOR*SILICON PNP 
A15Q2 1853-0009 TRANSISTOR*SILICON PNP 
A15Q3 1853-0009 TRANSISTORSSILICON PNP 
peste al lees 
+ See list of abbreviations in introduction to this section 
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Model 5245L Section VI 


Table 6-1 
Table 6-1. Reference Designation Index (Cont'd) 
Reference 
Designation @ Stock No, Description # Note 
ae 
A15Q4 1853-0009 ‘| YRANSISTORSSILICON PNP 
A15Q5 1853-0009 TRANSISTORSSILICON PNP 
A15Q6 1853-0009 TRANSISTOR!SSILICON PNP 
A15Q7 18535-0009 ; TRANSISTOR*SSILICON PNP 
A15Q8 1853-0009 TRANSISTORSSILICON PNP 
A1ISR1i 0686-4735 R8FXD COMP 47K OHM 5% 1/20 
A15R2 NSR PART OF READOUT BLOCK aSSY 
A15R3 THRU 
A15R5 NOT ASSIGNED 
A15R6 0683-3945 RtFXO COMP 390K OmMM 5% 1/4W 
A15R7 0663-3945 RtFXO COMP 390K OHM 5% 1/4W 
A15R8 0683-3945 R3FXD COMP 390K OHM 5% 1/4W 
A15R9 0683-3945 R8tFXO COMP 390K OHM 5% 1/4W 
A15R10 0683-5635 RtFXD COMP S6K OHM 5% 1/4W 
AISR11 0683-5635 RtFXD COMP 56K OHM 5% 1/4W 
A15R12 0683-5635 RtFXD COMP S6K OHM 5% 1/4W 
AISR13 0683-5635 R8FXO COMP 56K OHM 5% 1/4W 
A15R14 0683-5635 RtFXDO COMP S6K OHM 5% 1/4W 
A15R15 06835-5635 R8tFXO COMP 56K OHM 5% 1/4W 
A15R16 0683-5635 RtFXO COMP S6K OHM 5% 1/4W 
A1l5R17 0683-5635 R&tFXD COMP S6K OHM 5% 1/4W 
A15R18 0683-9115 RtFXD COMP 910 OHM 5% 1/4W 
A1SR19 0758-0045 RtFXD MET FLM 1800 OHM 5% 1/2W 
A15R20 0683-1635 R&tFXD COMP 16K OHM 5% 1/4W 
A15R21 0683-3925 R&tFXO COMP 3900 OHM 5% 1/4W 
A15R22 0683-1835 R&tFXO COMP 18K OHM 5% 1/4W 
A15R25 0683-1045 RtFXD COMP 100K OHM 5% 1/4w 
A1SR24 0683-4705 RtFXO COMP 47 OHM 5% 1/4W 
A15R25 0683-2735 RtFXD COMP 27K OHM 5% 1/4W 
A15R26 0683-1015 R&FXO COMP 100 OHM 5% 1/4W 
A15R27 0683-2705 R8FXD COMP 27 OHM 5% 1/4W 
A15R28 0758-0043 R8FXO MET FLM 1800 OHM 5% 1/2W 
A15R29 0683-1635 RtFXD COMP 16K OHM 5% 1/4W 
A15R30 0683-3925 RtFXD COMP 3900 OHM 5% 1/4W 
A15R31 0683-2735 RtFXO COMP 27K OHM 5% 1/4W 
A15R32 0683-3925 R8tFXO COMP 3900 OHM 5% 1/4W 
A1SR35 0758-0043 R&tFXO MET FLM 1800 OHM 5% 1/2W 
A15R34 0683-1635 R8tFXO COMP 16K OHM 5% 1/4W 
A15R35 0683-1835 R8tFXO COMP 18K OHM 5% 1/4W 
A15R36 0683-1045 RtFXO COMP 100K OHM 5% 1/4w 
A15R37 0683-4705 R&8FXO COMP 47 OHM 5% 1/4W 
A15R38 0683-1015 R8FXO COMP 100 OHM 5% 1/4wW 
A15R39 0683-4705 R*FXDO COMP 47 OHM 5% 1/4W 
A15R40 0758-0045 R8FXO MET FLM 1800 OHM 5% 1/2W 
A1SR41 0683-1635 R:FXO COMP 16K OHM 5% 1/48 
A15R42 0683-3925 RtFXO COMP 3900 OHM 5% 1/4W 
A15R43 0683-2735 R&FXD COMP 27K OHM 5% 1/4W 
A1SR44 0758-0004 RtFXO MET FLM 2700 OHM 5% 1/2W 
A15R45 0683-1835 R8tFXO COMP 18K OHM 5% 1/4W 
AI5R46 0683-3025 Rt*FXO COMP 3000 OHM 5% 1/4W 
A1SR4UT 0683-2235 RtFXD COMP 22K OHM 5% 1/4W 


+ See list of abbreviations in introduction to this section 
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Rea 
A15R48 0683-1045 R8FXO COMP 100K OHM 5% 1/4W 
A1ISR49 0683-2705 R&FXO COMP 27 OHM 5% 1/4W 
A15R50 0683-1115 R8tFXD COMP 110 OHM 5% 1/74W 
A15R51 0683-1025 R&tFXO COMP 1000 OkiM 5% 1/4W 
A15R52 0683-2705 R&FXD COMP 27 OHM 5% 1/74wW 
A15R53 0758-0004 RtFXO MET FLM 2700 OHM 5% 1/2 
AL5R54 0683-1835 R8FXDO COMP 18K OHM 5% 1/4W 
A15R55 0663-3025 R8tFxXO COMP 3000 OHM 58% 1/4W 
A15R56 0683-5635 RtFxXO COMP 56K OHM 5% 1/4W 
A15R57 0683-3025 R8FXD COMP 3000 OHM 58 1/4W 
A15R58 0758-0004 R8FXO MET FLM 2700 OHM 5% 1/20 
A15R59 0683-1835 RtFXO COMP 18K OHM 5% 1/4W 
A15R60 0683-3025 R8FXD COMP 3000 OHM 5% 1/4W 
A15R61 0683-2235 R8FXO COMP 22K OHM 5K 1/4W 
A15R62 0683-1045 RstFXO COMP 100K OHM 5% 1/4W 
A15R65 0683-1115 R8FXO COMP 110 OHM 5% 1/4W 
A1LSRO4 0683-1025 R&8FXO COMP 1060 OHM 5% 1/4W 
A1l5R65 0758-0004 RtFXO MET FLM 2700 OHM 8% 1/24 
A15R66 0683-1835 R&8FXO COMP 18K OHM 5% 1/48 
A15R67 0683-3025 R&8FXO COMP 3000 OHM 5% 1/4W 
Ai5V1 NSR PART OF READOUT BLOCK ASSY 
Alé6é SAME AS A153 PREFIX A116 

A17 §$245A-65C ASSYtDECIMAL COUNTER 

LaF §5245Aa-65C-1 BOARD!IBLANK PeCeo 

A17C1 0150-0093 C8FXO CER OeOAUF +80-20 1O0VDCW 
A17C2 0150-0050 C8FXO CER 100 PF 600 VOCW 
A17CS 0140-0196 C8FXD MICA 150 PF 5% 300 VOCW 
A17C4 0140-0145 C8FXO MICA 22 PF 5% 500 VOCW 
A17C5 0140-0210 C8FXD MICA 270PF 5% 300VDCW 
A17C6 0140-0145 CtFxXB MICA 22 PF 5% 500 VOCW 
A17C7 0140-0196 CtFXD MICA 158 PF 5% 300 VOCW 
A17C8 0140-0202 CtFxXO MICA 15 PF 5% SOOVOCW 
A17C9 0140-0208 CtFXD MICA 680PF 5% 3SO0O0VDCW 
A17C10 0140-0202 C8FXO MICA 15 PF 5% SOOVOCW 
A17C11 0140-0204 C8FXD MICA 47PF 5% NPO SOOVDCW 
A17C12 0140-0145 CtFXO MICA 22 PF 5% 500 vVOCW 
A17C153 0140-0214 CtFXO MICA 60PF 58% 300VOCW 
A1L7C14 0140-0210 CtFXD MICA 270PF 5% 3SOO0VOCH 
A17C15 0140-0145 C8FxXO MICA 22 PF 5% 500 VOCW 
A17C16 0140-0214 CtFXO MICA 60PF 5% 300VDCW 
A17C17 0140-0203 C8FXD MICA 30PF 5% SOOVOCW 
A17C18 0140-0202 C8FXD MICA 15 PF 5% SOOVOCW 
A17C19 0140-0210 CtFXD MICA 270PF 5% 3SOOVDCW 
A17C20 0140-0202 C8FXD MICA 15 PF 5% SOOVOCW 
A17C2li 0140-0193 C8FxXD MICA 82PF 5% 300VOCW 
A17C22 0140-0200 C8FXO MICA S90PF 5% 300V0CW 
A17C23 0140-0200 C8FXD MICA 390PF 5% 300V0CW 
A17C24 0140-0200 C8FXOD MICA 390PF 5% 300VDCW 
A17C25 0150-0093 CtFXO CER OseO1UF #80=-20 100VO0CW 
A17C26 0150-0093 CtFXO CER OcOJUF +80-20 100V0CWw 


+ See list of abbreviations in introduction to this section 
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A17C27 
A17C28 
A17C29 


A17CR1 
A17CR2 
A17CR3 
A17CRY 
A17CRS 


A17CR6 
A17CR7 
A17CR8 
A17CRO 
A17CR1O 


A17CRI1 
A17CR1i2 
AI7CRI5 
AL7CRIG 
A17CR15 


A17CR1I6 
A17CR17 
A17CR18 
A17CR19 
A17CR20 


A17L1 
Ai7L2 
AI7LS 
A17L4 
A17L5 


A17L6 
AL7L7 
A17L8 
A17L9 


A17Q1 
A17Q2 
A17Q3 
A17Q4 
A17Q5 


A17Q6 
A17Q7 
A17Q8 
A17Q9 
A17Q10 


A17Q1i1 
A17Q12 
A17Q15 


A1L7R1 
A1L7TR2 
AL7TRS 
AL7R4 
A17R5 


01930-4 


0150-0093 
0150-0093 
0150-0093 


1910-0022 
1910-0022 
1910-0022 
1910-0021 
1910-0022 


1910-0021 
1910-0022 
1910-0022 
1910-0021 
1910-0021 


1910-0022 
1910-0022 
1910-0022 
1910-0022 
1910-0021 


1910-0022 
1910-0022 
1910-0022 
1910-0022 
1901-0025 


9140-0159 
9140-0158 
9140-0159 
9140-0158 
9140-0145 


9140-0159 
9140-0159 
9140-0145 
9140-0145 


1854-0009 
1854-0009 
1854-0009 
1854-0009 
1854-0009 


1854-0009 
1854-0009 
1854-0009 
1850-0158 
1850-0102 


1854-0009 
1854-0009 
1854-0009 


06835-5115 
0683-4725 
0683-2015 
0683-1225 
0683-3315 


C8FXO CE 


SEMICON 
SEMICON 
SEMICON 
SEMICON 
SEMICON 


SEMICON 
SEMICON 
SEMICON 
SEMICON 
SEMICON 


SEMICON 
SEMICON 
SEMICON 
SEMICON 
SEMICON 


SEMICON 
SEMICON 
SEMICON 
SEMICON 
SEMICON 


COILtFXO 
COIL&FXO 
COIL8FXO 
COIL8FXO 
COIL8FXD 


COIL8FXD 
COIL8FXO 
COIL8FXD 
COIL8FXO 


TRANSIST 
TRANSIST 
TRANSIST 
TRANSIST 
TRANSIST 


TRANSIST 
TRANSIST 
TRANSIST 


R Q.O1UF +80-20 
C8FXO CER OcOlLUF +80-20 
CsFxXD CER OcO1lUF #80-20 


DEVICE :O010DE 
DEVICE sO10DE 
DEVICE sOIODE 
DEVICE tOIO0E 
DEVICE 8OIO0E 


DEVICE sO0IO0E 
DEVICE sO0IODE 
DEVICE sOI0ODE 
DEVICE sDIODE 
DEVICE tO0I10DE 


DEVICE sO0IODE 
DEVICE sOI0DE 
DEVICE :DIODE 
DEVICE 8OI00E 
DEVICE sOIODE 


DEVICE SOIODE 
DEVICE sOI0DE 
DEVICE sO010DE 
DEVICES OIODE 
DEVICE SO0I0DE 


Oc47UH 20% 
1-QUH 10% 
Oc47UH 20% 
1eOUH 10% 
RF 3e3 UH 


Oe47UH 20% 
Oe47UH 20% 
RF 3e3 UH 
RF 3e3 UH 


OR*&2N709 NPN 
OR*2ZN709 NPN 
OR®2N709 NPN 
OR&2N709 NPN 
OR*2N709 NPN 


OR*2N709 NPN 
OR%2N709 NPN 
OR#&2N709 NPN 


GE 100MA 
GE 1O00MA 
GE 100MA 


GE 100MA 


GE 100MA 
GE 100MA 


GE 100MA 
GE 1OOMA 
GE 100MA 
GE 100MA 


GE 100MA 
GE 100MA 
GE 1OOMA 
GE 100MA 
JUNCTION 


SILICON 
SILICON 
SILICON 
SILICON 
SILICON 


SILICON 
SILICON 
SILICON 


TRANSISTOR*PNP GERMANIUM 


TRANSIST 


OR $GE2N2455 


TRANSISTOR82N709 WPN SILICON 
TRANSISTOR &2N709 NPN SILICON 
TRANSISTOR&%2N709 NPN SILICON 


aa 


+ See list of abbreviations in introduction to this section 


R*FXO COMP 
R&FXD COMP 
R8FXD COMP 
RtFXO COMP 
R8FXD COMP 


510 OHMS 5% 1/4W 
4700 OHM 5% 1/4W 
200 OHMS 5% 1/4W 
1200 OHMS 5% 1/4W 
330 OHMS 5% 1/46 


100VOCW 
100VvOCw 
100VDCW 


6PIV 
6PIV 
6Ply 


6PIV 


6PIV 
oPIV 


6PIV 
6PIv 
6PIV 
6PIV 


oPIVv 
6PIV 
6PIV 
6PIv 


Table 6-1. Reference Designation Index (Cont'd) 


@ Stock No, Description # 


3e5NS 
3¢5NS 
3e5NS 


3e5NS 


3.5NS 
3e5NS 


3e5NS 
3e5NS 
3e5NS 
3e5NS 


3e5NS 
3e5NS 
3e5NS 
3e5NS 


Section VI 
Table 6-1 


6-11 


Section VI Model 5245L 
Table 6-1 


Table 6-1. Reference Designation Index (Cont'd) 


pee ics @) Stock No. Description # 


A17R6 0683-2025 RtFXD COMP 2000 OHMS 5% 1/4W 
AL7R7 0683-3505 RtFXD COMP 33 OHMS 5% 1/4W 
A17R8 06835-2025 R8FXO COMP 2000 OHMS 5% 1/4W 
AL7RO 0683-4725 R8FXD COMP 4700 OHM 5% 1/4W 
A17R10 0683-2015 RtFXO COMP 200 OHMS 5% 1/4W 
A17R11 06835-1225 R8FXO COMP 1200 OHMS 5% 1/48 
AI7R12 0683-3315 RtFXO COMP 330 OHMS 5% 1/4W 
A17R135 0683-2025 R*FXO COMP 2000 OHMS 5% 1/48 
AL7R14 0683-1055 R8FXD COMP 10K OHMS 5% 1/4W 
A17R15 0683-2225 R8*FXO COMP 2¢2K OHM 5% 1/4 
AL7R1I6 0683-3315 R8*FXO COMP 330 OHMS 5% 1/4W 
A17R17 0685-1825 R&FXO COMP 1800 OHMS 35% 1/48 
A17R18 06863-2725 R&FXO COMP 2700 OHMS 5% 1/4W 
AL7TRID 0683-5105 R8FXO COMP 5) OHM 5% 1/4w 
A17R20 0683-2415 R8FXDO COMP 240 OHMS 5% 1/48 
Ai7R21 0683-1825 R8FXO COMP 1800 OHMS 5% 1/4W 
A17R22 0683-2725 R8FXO COMP 2700 OHMS 5% 1/4W 
A17R25 0683-2225 R8FXD COMP 2e2K OHM 5® 1/4W 
AL7R24 0683-2025 R&FXO COMP 2000 OWMS 5% 1/4W 
A17R25 0685-1035 R&8FXO COMP 10K OHMS 5% 1/4W 
A1L7R26 06835-2215 R8FXD COMP 220 OHMS 58% 1/4W 
A17R27 06863-1015 R8FXD COMP 100 OHMS 5K 1/4W 
A17R28 06865-4715 R&FXO COMP 470 OHM 5% 1/4W 
A17R29 0683-2415 R8FXO COMP 240 OHMS 5% 1/4W 
A17R30 06835-1025 RtFXO COMP 10@0 OHM 5% 1/4W 
A1L7R31 0685-8215 R8FXD COMP 6820 OHMS 5% 1/4W 
AL7R32 0683-3025 R8FXD COMP 3000 OHMS 5% 1/4W 
AITRSS 0683-5105 R&FXO COMP 51 OHM 5% 1/74W 
AL7TRS4 06835-2415 R8FXD COMP 240 OHMS 5% 1/4W 
AL7R35 0683-1025 R&FXDO COMP 1000 OHM 5% 1/4W 
AI7TR36 06835-8215 R&FXO COMP 820 OHMS 5% 1/4W 
A17R37 0683-3025 R8FXO COMP 3000 OHMS 5% 1/4W 
A17R36 0683-2025 R8FXD COMP 2000 OHMS 5% 1/4W 
A17R39 06835-1035 R8FXO COMP 10K OHMS 5% 1/4W 
A1I7R4O 0683-4715 RtFXD COMP 470 OHM 5% 1/4W 
A1L7R41 0683-3515 R8FXO COMP 330 OHMS 58% 1/4W 
AI7R42 0683-1825 R&8FXO COMP 1800 OHMS 5% 1/4W 
AL7R4YS 0683-2725 R8FXO COMP 2700 OHMS 5% 1/4W 
ALTR4G 0683-5105 RtFXD COMP 51 OHM S%® 1/4 
A1L7R4S 0683-3315 R8FXO COMP 330 OHMS 5B 1/4W 
A1L7R46 0685-1825 R8FXO COMP 1800 OHMS 5% 1/48 
AL7TR47 06835-2725 R8FXO COMP 2700 OHMS 5% 1/4W 
A1L7R4B 0683-4715 R&FXD COMP 470 OHM 5% 1/4W 
A17R4O 0683-2025 R8FXO COMP 2000 OHMS 5% 1/4W 
A17R50 0683-1035 R&tFXO COMP 10K OHMS 5% 1/4W 
A17R51 0686-4715 RtFXD COMP 470 OHMS 5% 1/2W 
AL7R52 06835-5115 RtFXO COMP 510 OHM 5% 1/4W 
A17R55 0683-0475 RtFXO COMP 4e7 OHMS 5% 1/4W 
A17R54 0683-5615 R*FXD COMP 560 OHMS 5% 1/4W 
A17R55 0683-4515 R8FXD COMP 430 OHMS 5% 1/4W 
A17RS6 0683-7515 R8FXO COMP 750 OHMS 5% 1/4W 


# See list of abbreviations in introduction to this section 
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A17R57 
A17R58 
AI7R5S9 
A17R60 
A17R61 


A17R62 


Als 


AiscRi 
A1BCR2 
A18CRS 
A1BCR4 
A18CRS 


A1BCRE 
A18BCR7 
A18CR8 


A1g0S1 
A180S2 
A1s0S5 
A180S4 
A18DS5 


A180S6 


AlsQl 
A18Q@2 
A18Q5 
A18Q4 
A18Q5 


A18Q6 
A18Q7 
A16Q8 


AlBR1 
Al8R2 


A18R3 THRU 


A1BRS 
AlBR6 
A18R7 


A18R8 
A1BR9- 
A1BR10 
A18R1I1 
Al6R12 


A18R13 
A18R14 
A1BR15 
A1BR16 
A18R17 


AiBR18 


01930-4 


Table 6-1. Reference Designation Index (Cont'd) 


0683-7515 R8tFXO COMP 750 OHMS 5% 1/4W 
0683-5115 RtFXO COMP 510 OHM 5% 1/4W 
0683-7515 R&FXO COMP 750 OHMS 5% 1/4W 
0761-0020 R8FXO MET FLM 91 OHM 5% 1W 
0683-1015 RtFXDO COMP 100 OHMS 5% 1/4W 
0683-6805 RtFXO COMP 68 OHMS 5% 1/48 
S245L-4B ASSY sREADOUT 
S243A~65A-1 BOARDIBLANK PeCe 
05212-6011 READOUT BLOCK ASSEMBLY 
1901-0025 SEMICON DEVICE :O0IODE JUNCTION 
1901-0025 SEMICON DEVICE t0IODE JUNCTION 
1901-0025 SEMICON DEVICEtDI6ODE JUNCTION 
1901-0025 SEMICON DEVICE s:DIO0E JUNCTION 
1901-0025 SEMICON DEVICE SOIODE JUNCTION 
1901-0025 SEMICON DEVICE SDIODE JUNCTION 
1901-0025 SEMICON DEVICESOIODE JUNCTION 
1901-0025 SEMICON DEVICE SO0IODE JUNCTION 
NSR PART OF READOUT BLOCK ASSY- 
NSR PART OF READOUT BLOCK ASSYe 
NSR PART OF READOUT BLOCK ASSYe 
NSR PART OF READOUT BLOCK ASSY. 
NOT ASSIGNED 
1970-0009 ELECTRON TUBES INDICATOR 10 DIGIT 
1854-0005 TRANSISTORSNPN SILICON 
1854-0003 YRANSISTORINPN SILICON 
1854-0003 TRANSISTORINPN SILICON 
1854-0003 TRANSISTOR!#NPN SILICON 
1854-0005 TRANSISTOR!SNPN SILICON 
1854-0003 TRANSISTORS NPN SILICON 
1854-0005 TRANSISTORSNPN SILICON 
1854-0005 TRANSISTOR#NPN SILICON 
0686 4735 R8tFXO COMP 47K OHM 5% 1/20 
NSR PART OF READOUT BLOCK ASSY-e 
NOT ASSIGNED 
06835-3945 R&tFXO COMP 390K OHMS 5% 1/48 
0683-3945 R8FXO COMP 390K OHMS 5% 1/4W 
0683-3945 R8tFXD COMP 390K OHMS 5% 1/4W 
0683-3945 R8FXO COMP 390K OHMS 5% 1/4W 
0683-5655 R&8FXO COMP S6K OHMS 5% 1/4W 
06835-5655 R&FXO COMP S6K OHMS 5% 1/4W 
0683-5655 R8tFXO COMP 56K OHMS 5% 1/4W 
0683-5655 R&tFXO COMP S6K OHMS 5% 1/4W 
0683-5635 R&tFXD COMP 56K OHMS 5% 1/4W 
06835-5655 R8tFXD COMP S6K OHMS 5% 1/4W 
0683-5635 R&FXO COMP S6K OHMS 58 1/4W 
0683-5655 R8FXO COMP S6K OHMS 5% 1/4W 
0683-2025 R8FXD COMP 2000 OHM 5% 1/4W 


# See list of abbreviations in introduction to this section 
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Beaton @® Stock No, Description # 
|_ De ae 
A1BR19 0683-7525 R8FXD COMP 7500 OHMS 5% 1/4W 
A18R20 0683-1545 R8FxXD COMP 150K OHM 5% 1/4W 
A1BR21 0683-5135 RtFXD COMP 51K OHM 5% 1/4W 
A1BR22 0683-6805 R&8FXO COMP 68 OHM 5% 1/74W 
A18R23 NOT ASSIGNED 
A1BR24 0683-7525 R&8FXDO COMP 7500 OHMS 5% 1/4W 
A18R25 0683-1045 RtFXD COMP 100K OHM 5% 1/4W 
A1BR26 0683-2025 RtFXD COMP 2000 OHM 5% 1/4W 
A18R27 0683-7525 RtFXO COMP 7500 OHMS 5% 1/4W 
A18R268 0683-1545 RtFXO COMP 150K OHM 5% 1/4W 
A18R29 0683-5135 RtFXD COMP 51K OHM 5% 1/4W 
A18R30 0683-9105 RtFXD COMP 910 OHM 5% 1/4 
A16R31 NOT ASSIGNED 
A18R32 0683-7525 RIFXD COMP 7500 OHMS 5% 1/4W 
A1lgR33 0683-1045 R&8FXDO COMP 100K OHM 5% 1/4W 
A18R34 0683-2025 RtFXO COMP 2000 OHM 5% 1/4W 
A18R35 0683-7525 RtFXD COMP 7500 OHMS 5% 1/4W 
A1aR36 0683-1545 RIFXD COMP 150K OHM 5% 1/4W 
A18R37 0683-5135 RtFXD COMP 51K OHM 5% 1/4W 
A18R38 0683-9105 R&8FXD COMP 910 OHM 5% 1/4W 
A18R39 NOT ASSIGNED 
A18R4O 0683-7525 R&FXD COMP 7500 OHMS 5% 1/4W 
Al18R41 0683-1045 R&tFXO COMP 100K OHM 5% 1/4W 
A1BR42 0683-2025 R8FXD COMP 2000 OHM 5% 1/4W 
A1BR43 0683-7525 RtFXD COMP 7500 OHMS 5% 1/4W 
A1BR4YY 0683-1545 R&FXDO COMP 150K OHM 5% 1/4W 
A18R4S 0683-5135 RtFXO COMP 51K OHM 5% 1/4W 
A18BR46 0683-9105 RtFXO COMP 910 OHM 5% 1/4W 
A1BR47 NOT ASSIGNEL 
A18R4B 0683-7525 R&tFXO COMP 7500 OHMS 5% 1/4W 
A1BR4D 0683-1045 R8FXD COMP 100K OHM SK 1/4W 
A1eV1 NSR PART OF READOUT BLOCK ASSY.~ 
A19 5245A-65M ASSY!INPUT AMPLIFJER 
5245A-65M—1 BOARDSBLANK PeCeo 
A19C1 0140-0198 CtFXD MICA 200PF 5% 300VDCW 
FACTORY SELECTED PARTITYPICAL VALUE GIVEN 
A19C2 0140-0178 CIFXD MICA 560 PF 2® 300 VOCW 
A19C3 0160-0127 CtFXO CER 1UF 20% 25V0CW 
A19C4 0160-0127 CtFXD CER 1UF 208 25V0CW 
A19CR1 1901-0040 SEMICON DEVICEtDIODE SILICON 
A19CR2 1901-0040 SEMICON DEVICESDIODE SILICON 
A19E1 9170-0016 BEAD MAGNETIC 
A19L1 9140-0114 COILtFXO RF 10 UH 
A19L2 9140-0114 COIL3FXD RF 10 UH 
A19Q1 1853-0003 TRANSISTOR!PNP SILICON 
A19Q2 1854-0016 TRANSISTORISILICON NPN 12V 
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Table 6-1. Reference Designation Index (Cont'd) 
Reference ees 
Designation Description # Note 
A19Q3 1850-0102 TRANSISTOR $2N2455 
AISR1 0766-0032 RtFXD MET FLM 835 OHMS 2% 3W 
A19R2 0757-0953 RtFXD MET FLM 16K OHM 2% 1/8W 
A19RS 0757-0917 RtFXO MET FLM 510 OHM 2% 1/8W 
A19RY 2100-0392 R&VAR WW LIN &K OHM 10% 0O.25W 
A19R5 0683-2435 R&8FXD COMP 24K OHM 5% 1/4W 
A19R6 0683-6815 R&8FXD COMP 680 OHMS 5% 1/4W 
A19R7 2100-03592 RtVAR WW LIN 2K OHM 10% 0.25W 
A19R8 0683-6805 RtFXD COMP 68 OHMS 5% 1/4W 
A19R9 0683-6225 RtFXD COMP 6200 OHMS 5% 1/4W 
A19R10 0683-6825 RtFXD COMP 6800 OHMS 5% 1/4W 
A1L9R1I1 0683-8215 RsFXO COMP 6820 OHMS 5% 1/4W 
AI9R12 0757-0955 RtFXD MET FLM 20K OHM 2% 1/8W 
A19R1I5 0686-6215 R8FXO COMP 620 OHM 5% 1/2W 
oyoul* 0683-0475 R:FXD COMP 4,7 OHM 5% 1/4W 
A2 5245A-65M ASSYS INPUT AMPLIFIER 
5245A-65M—1 BOARD&BLANK PeCe 
A20C1 0140-0198 CtFXD MICA 2O00PF 5% 300VOCW 
FACTORY SELECYED PART:TYPICAL VALUE GIVEN 
A20C2 0140-0178 C8tFXO MICA 560 PF 2% 300, VDCW 
A20C3 0160-0127 CtFXO CER 1UF 20% 25VD0CW 
A20c4 0160-0127 C8FXO CER IUF 20% 25V0CW 
A20CR1i 1901-0040 SEMICON DEVICE %0IODE SILICON 
A20CR2 1901-0040 SEMICON DEVICEt%0IO0E SILICON 
A20L1 9140-0114 COIL8FXD RF 10 UH 
A20L2 9140-0114 COIL8FXD RF 10 UH 
A20Q1 1853-0003 TRANSISTORSPNP SILICON F 5OMC MIN 
A20Q2 1854-0018 TRANSISTOR*SILICON NPN 12V 
A20Q3 1850-0102 TRANSISTOR #2N2455 
A20R1 0766-0032 RtFXD MET FLM 835 OHMS 2% 3W 
A20R2 0757-0953 RtFXO MET FLM 16K OHM 2% 1/8W 
A20R3 0757-0917 RtFXO MET FLM 510 OHM 2% 1/8W 
A20R4 2100-0392 R&VAR WW LIN 2K OHM 10% 0225W 
A20R5 0683-2435 R&tFXO COMP 24K OHM 5% 1/4W 
A20R6 0683-6815 R&tFXD COMP 680 OHMS 5% 1/4W 
A20R7 2100-0392 RtVAR WW LIN 2K OHM 10% 0-25W 
A20R8 0683-6805 R&FXD COMP 68 OHMS 5% 1/4W 
A20R9 0683-6225 RtFXO COMP €200 OHMS 5% 1/4W 
A20R10 0683-6825 R8FXDO COMP 6800 OHMS 5% 1/4W 
A20R11 0683-8215 R&FXDO COMP 620 OHMS 5% 1/4W 
A20R12 0757-0955 R8FXD MET FLM 20K OHM 2% 1/8W 
A20R15 0686-6215 R&FXO COMP 620 OHM 5% 1/2W 
A20R14 0683-0475 R:FXO COMP 4,7 OHM 5% 1/4W 
A2l 5245A-65K ASSY8FUNCTION CONTROL 
5245A-65K-1 BOARDSBLANK PeCe 
A21C1 0140-0203 CtFXO MICA 3OPF 5% SOOVDCW 
A2ic2 0140-0201 C8FXO MICA 12PF 5% SOOVOCW 
A21C3 0170-0084 CtFXD MY O+O068UF 20% SOVDOCW 


= a 
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Designation 


A2ic4 
A2ics 
A21C6 
A2i\C7 
A2iC8 


A2\c9 

A21C10 
A2icil 
A2ici2 
A21C15 


A2ic14 


A2icRl 
A21CR2 
AZiCR3S 
A21CR4& 
A21CR5 


A21CR6 
A2i\CR7 
A2iCR8 
A21CR9 
A21CR10 


A2ZicRil 
A21CR12 
A2Z1CRI5 
A2ZiCR14 
A2\1CR15 


A21E1 


A2iL1 
A2iL2 
A21L3 


A2iQl 
A21Q2 
A21Q5 
A21Q4 
A21Q5 


A21Q6 
A21Q7 
A21Q8 
A21Q9 
A21Q10 


A21Q11 
A21Q12 
A21Q15 


A2iR1 
A21R2 
A21R3 
A21R4 
A2\R5 


A21R6 
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Table 6-1. Reference Designation Index (Cont'd) 

¢ Stock No. Description # 
0140-02035 CtFXD MICA SOPF 5% SOOVOCW 
0140-0149 CtFXO MICA 470 PF 5% 300 VOCW 
0140-0149 CsFXD MICA 470 PF 5% 300 VOCW 
0140-0205 CsFxXO MICA 30PF 5% SOOVOCW 
0140-0149 C8FXO MICA 470 PF 5% 300 VOCW 
0140-0149 CsFXO MICA 47@ PF 5% 300 VOCW 
0160-0127 CtFxD CER 1LF 20% 25V0CW 
0160-0127 C8FXO CER 1UF 208% 25V0CW 
0160-0127 CsFxO CER 1UF 208 25V0CW 
0160-0127 C8FXD CER 1UF 20% 25Vv0CW 
0160-0127 CtFXO CER 1UF 208 25V0CW 

1910-0016 SEMICON DEVICE SDIOODE GERMANIUM 
1910-0016 SEMICON DEVICE SDIODE GERMANIUM 
1910-0016 SEMICON DEVICE &DIODE GERMANIUM 
1910-0016 SEMICON DEVICE SOIODE GERMANIUM 
1910-0016 SEMICON DEVICE &DIODE GERMANIUM 
1910-0016 SEMICON DEVICE SDIODE GERMANIUM 
1910-0016 SEMICON DEVICESOIODE GERMANIUM 
1910-0016 SEMICON DEVICE SOIODE GERMANIUM 
1901-0040 SEMICON DEVICE SOIOOE SILICON 
1910-0016 SEMICON DEVICESDIODE GERMANIUM 
1910-0016 SEMICON DEVICE SDIO0DE GERMANIUM 
1910-0016 SEMICON DEVICESDIOOE GERMANIUM 
1910-0016 SEMICON DEVICE *DIODE GERMANIUM 
1910-0016 SEMICON DEVICE SDOIODE GERMANIUM 
1910-0016 SEMICON DEVICE SDIODE GERMANIUM 
9170-0016 BEADtMAGNETIC SHIELDING 2118X015800X-04710 
9140-0141 COIL8FXO RF 0+68 UH 
9140-0146 COIL8FXO RF 1060 UH 
9140-0146 COIL8FXD RF 10-0 UH 

1854-0009 TRANSISTOR!2N709 NPN SILICON 
1854-0009 TRANSISTOR*2N709 NPN SILICON 
1854-0009 TRANSISTOR#2N709 NPN SILICON 
1854-0009 TRANSISTOR*2N709 NPN SILICON 
1854-0009 TRANSISTOR*S2N709 NPN SILICON 
1854-0009 TRANSISTOR#2ZN709 NPN SILICON 
1854-0009 TRANSISTOR#2N709 NPN SILICON 
1854-0005 TRANSISTOR*2N708 NPN SILICON 
1854-0005 TRANSISTOR#2N708 NPN SILICON PLANAR 
1854-0005 TRANSISTOR #2N708 NPN SILICON PLANAR 
1854-0005 YRANSISTOR!2N708 NPN SILICON PLANAR 
1854-0005 TRANSISTOR#2N708 NPN SILICON PLANAR 
1854-0005 YRANSISTOR*2N708 NPN SILICON PLANAR 
0683-1035 R8*FXD COMP 10K OHMS 5% 1/4W 
0683-1035 R8FXO COMP 10K OHMS 5% 1/4W 
0683-1035 RtFXO COMP 10K OHMS 5% 1/4W 
0683-10355 R&tFXO COMP 1OK OHMS 5% 1/4W 
06835-1035 R8FXO COMP 10K OHMS 58% 1/4W 
0683-1035 R&FXO COMP 1OK OHMS 5% 1/4W 


+ See list of abbreviations in introduction to this section 
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Reference 
Designation 


A21R7 
A21R8 
A21R9 
A21R10 
A2iR11 


A2iRi2 
A21R15 
A2iR14 
A2\R15 
A21R16 


A2iR17 
A21R18 
A21R19 
A21R20 
A2iR21 


A2iR22 
A2\R25 


A2i1R24 
A21R25 
A21R26 


A21R27 
A2iR28 
A21R29 
A21R30 
A2iR351 


A21R352 
A21R35 
A21R34 
A21R35 
A21R356 


A21R357 


A21R38 
A21R39 
A21R40 
A2iR41 


A2iR42 
A21R45 
A21R44 
A21R45S 
A21R46 


A21R47 
A21R48 
A21R49 
A21R50 
A2iTl 


A22 


A22C1 
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Table 6-1. Reference Designation Index (Cont'd) 


@® Stock No, Description # 
0683-1035 ~RItFXO COMP 10K OHMS 5% I1/4W 
0683-1035 R:FXO COMP 10K OHMS 58% 1/4w 
0683-4725 RtFXD COMP 4&700 OHM 5% 1/4W 
0683-2035 R&8FXD COMP ZOK OHMS 5% 1/4w. 
0683-4315 R&tFXO COMP 430 OHMS 5% 1/4W 
0683-2015 RtFXD COMP 200 OHMS 5% 1/4W 
0683-5615 R&FXO COMP 560 OHMS 5% 1/4W 
0683-6815 R:FXO COMP 686 OHMS 5% 1I/4W 
06835-3915 R3:FXD COMP 390 OHMS 5% 1/4w 
0683-2015 R*FXO COMP 200 OHMS 5% 1/4W 
0683-1325 R8FXO COMP 1300 OHMS 5% 1/48 
0683-1015 RtFXO COMP 100 OHMS 5% 1/4w 
0683-3915 R&tFXD COMP 390 OHMS 5% 1/4W 
0683-5105 RtFXO COMP 51 OHM 5% 1/4W 
0683-5615 RtFXD COMP 560 OHMS 58% 1/4W 
0683-1015 R&8FXD COMP 100 OHMS 5% 1/4w 
0683-9105 R3tFXO COMP 910 OHM 5% 1/4W 

FACTORY SELECTED RARTSTYPICAL VALUE GIVEN 
0683-9105 R8FXD COMP 91 OHMS 5% 1/4W 
0683-1025 RtFXD COMP 1000 OHM 5% 1/4W 
0683-4315 R8FXD COMP 430 OHMS 5% 1/4W 
0683-1035 RtFXO COMP 10K OHMS 5% 1/4W 
0683-1035 RtFXO COMP 10K OHMS 5% 1/4wW 
0683-1035 RtFXO COMP 10K OHMS 5% 1/4W 
0683-1035 R&tFXO COMP 10K OHMS 5% 1/4W 
06835-1035 R8FXO COMP 10K OHMS 5% 1/4W 
0683-4725 R8tFXO COMP 4700 OHM 5% 1/48 
0683-1035 R8tFXD COMP 10K OHMS 5% 1/4W 
0683-2025 RtFXO COMP 2000 OHMS 5% 1/4W 
0683-1815 RtFXO COMP 180 OHM 5% 1/4W 
0683-5615 RtFXDO COMP 560 OHMS 5% 1/4W 
0683-6815 RtFXDO COMP 680 OHMS 5% 1/4W 

FACTORY SELECTED PARTS TYPICAL VALUE GIVEN 
0683-2215 RtFXD COMP 220 OHMS 5% 1/4 
0683-4715 R&tFXO COMP 470 OHM 5% 1/4W 
0683-4725 R&tFXO COMP 4700 OHM 5% 1/4W 
0683-4725 RtFXD COMP 4700 OHM 5% 1/4wW 
0683-4735 R&tFXD COMP 47K OHMS 5% 1/4 
0683-1815 RtFXO COMP 180 OHM 5% 1/4W 
06863-5615 R&8FXO COMP 560 OHM 35% 1/4 
0683-6815 Rt*FXD COMP 680 OHMS 5% 1/48 
0683-2215 R8FXO COMP 220 OHMS 5% 1/4W 
0683-4715 R8FXO 470 OHMS 5% 1/4W 
0683-4725 RtFXD COMP 4700 OHM 5% 1/48 
0683-4725 R&8FXO COMP 4700 OHM 5% 1/48 
0683-4735 RtFXD COMP 47K OHMS 5% 1L/4W 
9130-0035 TRANSFORMER?s PULSE 
5243A-65R ASSYtGATE CONTROL 
5243A-65R-1 BOAROtBLANK PeCeo 
0140-0192 CsFXO MICA 68PF 5% 300V0CW 


—_,— 


# See list of abbreviations in introduction to this section 
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Table 6-1. Reference Designation Index (Cont'd) 


Peete: ¢) Stock No. Description # 


A22C2 0140-0192 CsFXD MICA 68PF 5% 300VOCW 
A22Ccs 0140-0191 CtFxXO MICA 56 PF 5% 300 vOCW 
A22C4 0160-0369 C8FXD MICA 17PF 5% 
A22acs 0140-0208 C8FXO MICA 680PF 5% SO0OVOCW 
A22cé 0180-0100 CsFXO ELECT TA 4e7UF 10% 35V0CWw 
A22C7 0140-0194 CtFXO MICA 110 PF 5% 300 VOCW 
A22c8 0140-0200 C8FXO MICA 390PF 5% SOOVOCW 
A22c9 0140-0159 C8FxXD MICA SOOOPF 300V0CW 
A22C10 0140-0201 CtFxO MICA 12PF S® SOOVOCW 
A22cil 0140-0205 CtFXO MICA 62 PF 5% S00VOCW 
FACTORY SELECTED PART!TYPICAL VALUE GIVEN 
A22cl2 0160-0165 C8FXD MY SS00PF 10% 
A22C15 0150-0047 CtFXO TI 6-8 PF 10% 500 VOCW 
A22ci4 0150-0047 CtFxXO TI 6¢8 PF 10% 500 vOCW 
A22crRi 1910-0054 DIODE tGERMANIUM 
A22acR2 1910-0034 OIODE tGERMANI UM 
A22cR3 1901-0040 SEMICON DEVICEtOIODE SILICON 
A22cR4& 1901-0040 SEMICON DEVICEsDIODE SILICON 
A22crRs 1910-0016 SEMICON DEVICESOIODE GERMANIUM 
A22CR6 1910-0016 SEMICON DEVICESOIOOE GERMANIUM 
A22CR7 1901-0040 SEMICON DEVICESOIODE SILICON 
A22L1 9140-0142 COILtFXD RF 2e2 UH 
A2éL2 9140-0142 COILSFXD RF 2e2 VH 
A22_3 9140-0142 COIL8FXD RF 2e2 UH 
A22Q@1 1854-0005 TRANSISTOR#2N708 NPN SILICON PLANAR 
A22Q2 1854-0005 TRANSISTOR82N708 NPN SILICON PLANAR 
A22Q5 1854-0005 TRANSISTOR22N708 NPN SILICON PLANAR 
A22Q4 1854-0009 TRANSISTORSSILICON NPN 2N709 
A22Q5 1854-0009 TRANSISTOR*SSILICON NPN 2N709 
A22Q5 1854-0005 TRANSISTOR!2N708 NPN SILICON PLANAR 
A22Q7 1854-0005 TRANSISTOR!Z2N708 NPN SILICON PLANAR 
A2208 1851-0017 TRANSISTOR #2N1304 
A22Q9 1851-0017 TRANSISTOR #2N1304 
A22Q10 1851-0017 TRANSISTOR §2N1 304 
A22Q11 1854-0008 TRANSISTOR®NPN SILICON 
A22R1 0683-3325 R&8FXD COMP 3300 OHM 5% 1/4W 
A22R2 0683-7535 R&FXO COMP 75K OFM 5% 1/4W 
A22R5 0683-1035 R&tFXD COMP 10K OHMS 5% 1/4W 
A22R4 0683-2425 RtFXO COMP 2400 OHMS 5% 1/4W 
A22R5 06835-1035 RtFXO COMP 10K OWMS 5% 1/4W 
A22R6 0683-2425 RtFXO COMP 2400 OHMS 5% 1/4W 
A22R7 0683-1525 R&FXO COMP 1500 OHMS 5% 1/4W 
A22R8 0683-2425 R8FXO COMP 2400 OHM 5% 1/4 
A22R9 06835-6235 RtFXD COMP 62K OHM 5% 1/4W 
A22R10 0683-62355 R8FXD COMP 62K OHM 5% 1/4W 
A22Ril 0683-2425 RtFXO COMP 2400 OHM 5% 1/4wW 
A22R12 0683-1325 R8FXO COMP 1300 OHMS 5% 1/4W 
A22R13 0683-1055 R8tFXD COMP 10K OHMS 5% 1/4W 
A22R14 0683-3325 RtFXO COMP 3300 OHM S5® 1/4W 


+ See list of abbreviations in introduction to this section 
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A22R15 
A22R16 
A22R17 
A22R18 
A22R19 


A22R20 
A22R21 
A22R22 
A22R23 
A22R24 


A22R25 
A22R26 
A22R27 
A22R28 
A22R29 


A22R30 
A22R31 
A22R32 
A22R35 
A22R34 


A22R55 
A22R36 
A22R37 
A22R38 


A23 


A23C1 
A23C2 
A23C3 
A23C4 
A23Cc5 


A23C6 
A235C7 
A23C8 
A23Cc9 
A23C10 


A23C11 
A23Ci2 


A23C13. 


A23cCR1i 
A23CR2 
A23CR3S 
A23CR4 
A23CR5 


A23CR6 
A23CR7 
A23CR8 
A23CR9 


A23Q1 


Reference 
Designation 


Section VI 
Table 6-1 
Table 6-1. Reference Designation Index (Cont'd) 
@) Stock No, Description # Note zi 
0683-4725 “-R8FXO COMP 4700 OHM 5% 1/4W 
0683-3325 R&FXD COMP 3300 OHM 5% 1/4W 
0683-4725 R&8FXO COMP 4700 OHM 5% 1L/4W 
0683-1035 RtFXO COMP 10K OHMS 5% iyvuw. 
0683-1035 R&8FXO COMP 10K OHMS 5% 1/4W 
0683-1545 R8FXO COMP 150K OHMS 5% 1/4W 
0683-2015 R&FXD COMP 200 OHMS 5% Il/uwW 
0686-9115 RtFXO COMP 910 OHMS 5% 1/2W 
0683-1025 R&tFXO COMP 1000 OHM 5% L/w 
0683-1325 RtFXO COMP 1300 OHMS 5% 1/4UW 
0683-1035 RtFx6 COMP 10K OHMS 5% ly4w 
0683=-u735 R&tFXO COMP 47K OHMS 5% IL/uW 
0683-1035 RtFXDO COMP 10K OHMS 5% lL/4w 
0683-1325 R&8FXO COMP 1300 OHMS 5% 1/4W 
0683-2725 R8FXD COMP 2700 OHMS 5% 1/4W 
0683-2735 R&8FXO COMP 27K OHM 5% I/4W 
0683-1045 R&8FXD COMP 100K OHM 5% IL/4w 
0683-1825 R8FXO COMP 1800 OHMS 5% 1/4W 
0683-2735 R&tFXD COMP 27K OHM 5% 1/4W 
0683-4725 R8FXO COMP 4700 OHM 5% iv4uw 
0683-1625 R&FXO COMP 1600 OHMS 5% 1/uW 
0683-4725 R&8FXD COMP 4700 OHM 5% I/uW 
0683-9135 R&tFXD COMP 91K OHM 5% Il/4uW 
0683-4725 R8FXO COMP 4700 om 5% 1/4uw 
524U3A-65S ASSY&8SAMPLING CONTROL 
5243A-65S-1 BOARDS BLANK PeCeo 
0140-0159 CtFXO MICA 3000PF 300V0OCW 
0150-0093 C8FXD CER O-O1UF +80-20 1LOO0VOCW 
0140-0156 C8FXD MICA 1500 PF 2% 300 vOCW 
0180-0137 CtFXO ELECT TA 100 UF 20% LOVOCW 
0180-0100 C8FXD ELECT TA 4e7UF 10% 35VOCW 
0140-0149 C8tFXO MICA 470 PF 5% 300 VOCW 
0140-0162 C8FXD MICA 4700 PF 10% 300 vOCW 
0180-0100 CtFXO ELECT TA &.7UF 10% 35VOCW 
0160-0161 C8FXD MY OeO) UF 10% 200V0CW 
NOT ASSIGNED 
0140-0200 C8FXO MICA 390PF 5% 300VDCW 
0150-0121 C8tFXO CER OcelUF #80%-20% SOVUOCW 
0150-0121 CtFXO CER OcelUF +80%=-20% SOVOCW 
1901-0025 SEMICON DEVICE &O0IODE JUNCTION 
1901-0025 SEMICON DEVICE %DIOODE JUNCTION 
1901-0040 SEMICON DEVICE&DIODE SILICON 
1901-0025 SEMICON DEVICE &8DIODE JUNCTION 
1901-0025 SEMICON DEVICE%DIODE JUNCTION 
1901-0025 SEMICON DEVICE 80IODE JUNCTION 
1901-0025 SEMICON DEVICE%DIODE JUNCTION 
1901-0025 SEMICON DEVICE &8DIODE JUNCTION 
1901-0040 SEMICON DEVICE%DIODE SILICON 
1851-0017 TRANSISTOR %2N1304 
# See list of abbreviations in introduction to this section 
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peer uiGn @ Stock No. Description # | Note | 


A23Q2 1850-0040 TRANSISTOR#GERMANIUM 2N383 PNP 
A23Q3 1850-0062 TRANSISTOR #GERMANIUM 
A23Q4 1850-0062 TRANSISTOR GERMANIUM 
A235 1853-0001 TRANSISTOR®PNP SILICON 30V 900M® 
A2306 1850-0101 TRANSISTOR § SPL2N582 
A230Q7 1850-0040 TRANSISTORIGERMANIUM 2N383 PNP 
A23Q8 1651-0024 TRANSISTOR!GE NPN 2N388A 
A2309 1850-0062 TRANSISTOR #GERMANIUM 
A23Q10 1850-0062 TRANSISTOR GERMANIUM 
A23Q11 1851-0017 TRANSISTOR&GE NPN 2N1304 
A23Q12 1851-0017 TRANSISTOR? 2N1304 
A23R1 0686-3025 RtFXD CCMP 3000 OFM 5% 1/2W 
A23R2 0686-1325 RtFXO COMP 1¢3K OHM 5% 1/2W 
A23R3 0686-2725 RtFXO COMP 2700 OHM 5% 1/20 
A23R4 0686-1025 RtFXD COMP 1000 OHM 5% 1/2W 
A23R5 0686-1035 RtFXO COMP 10K OHM 58% 1/2W 
A23R6 0686-1035 RtFXO COMP 10K OHM 5% 1/2W 
A23R7 0686-2225 RtFXO COMP 2200 OHM 5% 1/20 
A23R8 0686-2225 R8FXO COMP 2200 OHM 5% 1/20 
A23R9 0686-4735 RtFXD COMP 47K OHM 5% 1/2W 
A23R10 0686-1035 R8tFXO COMP 10K OHM 5% 1/2W 
A23R11 0686-4735 RtFXO COMP 47K OHM 5% 1/20 
A23R12 0686-4735 RtFXO COMP 47K OHM 5% 1/2W 
A23R13 0686-7525 RtFXD COMP 7500 OHM 5% 1/2W 
A23R14 0686-3625 R8tFXO COMP 3600 OHM 5% 1/2W 
A23R15 0686-2225 RtFXO COMP 2200 OHM 5% 1/2W 
A23R16 0686-2035 RtFXD COMP 20K OHM 5% 1/2W 
A23R17 0686-9125 RtFXD COMP 9100 OHM 5% 1/2W 
A23R18 0758-0015 RtFXO MET FLM 220 OHMS 5% 1/2W 
A23R19 0686-1025 RtFXD COMP 1000 OHM 5% 1/2W 
A23R20 0686-2225 RtFXD COMP 2200 OHM 5% 1/2W 
A23R21 0686-1035 RtFXO COMP 10K OHM 5% 1/2W 
A23R22 0686-1325 R3FXD COMP 1¢3K OHM 5® 1/2W 
A23R23 0686-4735 R8tFXO COMP 47K OHM 5% 1/2W 
A23R24 0686-2035 RtFXO COMP 20K OHM 5% 1/2W 
A23R25 0686-1035 RtFXO COMP 10K OHM 5% 1/2W 
A23R26 0686-1525 R8FXDO COMP 1500 OHM 5% 1/2W 
A23R27 0758-0015 RtFxXD MET FLM 220 OHMS 5®% 1/2W 
A23R28 0686-1035 RtFXO COMP 10K OHM 5% 1/2W 
A23R29 0686-2225 RtFXO COMP 2200 OHM 5% 1/2W 
A23R30 0686-2225 R8FXD COMP 2200 OHM 5% 1/2W 
A23R31 0686-1225 R8FXO COMP 1200 OHM 5®% 1/2W 
A23R32 0686-4725 RtFXD COMP 4700 OHM 58% 1/2W 
A23R33 0686-4725 RtFXO COMP 4700 OHM 5% 1/2W 
A23R34 0686-2735 R8tFXO COMP 27K OHM 5% 1/2W 
A23R35 0686-4715 RtFXO COMP 470 OHM 5% 1/2W 
A23R36 0686-4715 R8tFXO COMP 470 OHM 5% 1/2W 
A24 524U3A-69A ASSYICRYSTAL OVEN 

5243A-69A-1 BOARDIBLANK PeCe 


+ See list of abbreviations in introduction to this section 
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A24cl 
A24C2 
A24Cs 
A24C4 
A24c5 


A24C6 
A24C7 


A24R1 
A24R2 
A24R5 
A24R4 


A24y1 
A25 


A25C1 
A25C2 
A25C3 
A25C4 
A25C5 


A25C6 
A28C7 


A25CRI 
A25CR2 
A25CRS 
A25CR4 
A2SCR5 


A25CRE6 
A25CR7 
A25CR8 


A25Q1 
A25Q2 
A25Q3 
A2504 


A25R1 
A25R2 
A25R5 
A25R4 


A25R5 


A25R6 
A25R7 
A25R8 
A25R9 
A25R10 


A26 


A26C1 
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0130-0001 
0160-0126 
0140-0151 
0140-0166 
0140-01589 


0170-0055 
0170-0040 


0727-0081 
0727-0105 
0727-0387 
2100-0354 


52435A-65T 


S243A-65T=1 


0180-0100 
0180-0100 
0180-0100 
0180-0049 
0180-0100 


0170-0024 
0180-0100 


1901-0025 
1901-0025 
1910-0016 
1901-0026 
1901-0026 


1901-0026 
1901-0026 
1901-0026 


1850-0054 
1853-0001 
1850-0054 
1850-0092 


0683-4525 
0663-4325 
0683-8215 
0683-1255 


0683-1835 


0699-0015 
0767-0001 
0683-1015 
06835-2205 
0683-1515 


05245-6015 
05245-2008 


0160-0194 


C8VAR 
C8FXO 
CtFxO 
» C8FXD 
CiFXO 


CtFxXO 
C8FXO 


R&FXD 
RtFXO 
R&FXO 
RtVAR 


C&FxXO 
CtFXD 
C8FXD 
C8FXD 
CtFxD 


C8FXD 
CtFXD 


R&FXO 


R&FXO 


R8FXO 
RtFXO 
R8FXO 
R&FXD 
R8FXO 


ASSY! 


CtFXO 


+ See list of abbreviations in introduction to this section 


BOARD? 


Reference Designation Index 


@ Stock No. Description # 


CER 7-45PF SOOVOCW 

PORC 160PF 2% S500VOCW 
MICA B820PF 2% 300V0CW 
MICA 0.017 UF 2% 300 VOCW 
MICA SOOOPF 300V0CW , 


MY @e1lUF 20% 200V0CW 


MY eQ47 UF 10% 


200V0CW 


ODEPC 600 OHM 1% 1/2W 


C-FLM 1200 OHM 


1% 1/72W 


DEPC 442 OHM 1% 1/2W 
ww 1000 OHM 10% LIN 2W 


ASSYSOVEN CONTROL 
BOARDSBLANK PeCe 


ELECT TA 4e TUF 
ELECT TA 4.7UF 
ELECT TA 4 7UF 


NSRtPART OF READOUT BLOCK ASSY 


10% 35VOCW 
10% 35VO0Cw 
10% 35V0CW 


ELECT 20UF SOVDCW 


ELECT TA 4e TUF 


10% 35V0Cw 


MV OcC22 UF 20% 200V0CW 
ELECT 4-7 UF 10% 35VOCW 


SEMICON DEVICE t0I00E 
SEMICON DEVICE t0I0DE 
SEMICON DEVICE SD0I00E 
SEMICON DEVICE s0I00E 
SEMICON DEVICE S0I0DE 


SEMICON DEVICE t0100E 
SEMICON DEVICE t0IO0DE 
SEMICON DEVICE S0I10DE 


TRANSISTOR GERMANIUM 
TRANSISTOR!*PNP SILICON 30V 900MW 
TRANSISTOR SGERMANIUM 2N652A PNP 
TRANSISTOR SGERMANIUM 2N2043A PNP 


JUNCTION 
JUNCTION 
GERMANIUM 
SI 


SILICON 200PIV 


SILICON 200PIV 
SILICON 200PIV 
SILICON 200PIV 


2N6S52A PNP 


RtFXD COMP 4300 OHM 5S® 1/4W 


COMP 4300 OHM 5% 1/4W 


RtFXO COMP 820 OHM 5% 1/4W 
R&FXD COMP 12K OHM 5% 1/4W 
FACTORY SELECTED PARTSTYPICAL VALUE GIVEN 


COMP 18K OHM 5% 1/4W 


COMP 668 OHM 10% lw 
MET FLM 400 OHMS 5% SW 
COMP 100 OHM 5% 1/4W 


COMP 22 OHM 5% 


1/74 


COMP 150 OHM 5% 1/4W 


OSCILLATOR BOARD 


BLANK PC 


MY OcOlSUF 10% 


(Cont'd) 
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Table 6-1. Reference Designation Index (Cont'd) 


rll ee 
Deen @ Stock No. Description # Note 
A26C2 0150-0093 C8tFXO CER O.O1UF +80-20 100VDCW 
A26C3 0170-0084 CiFXD MY Oe068UF 20% SOVOCW 
A26C4 0160-0127 C8tFxXO CER 1UF 20% 25V0CW 
A26C5 0150-0093 C8FXD CER OeO1LUF +80-20 100VOCW 
A26C6 0170-0084 CsFXO MY OeC6B8UF 20% SOVOCW 
A26C7 0140-0200 CtFXO MICA 390PF 5% 3O0O0VDCW 
A26CB 0150-0093 C8tFXO CER U-OLUF +80-20 1LOOVOCW 
A26C9 0150-0093 CtFXD CER OcOAUF +80-20 100V0CW 
A26C10 0160-0194 CsFxXD MY OceOlSUF 10% 
A26C1i1 0140-0190 C8FXD MICA 39 PF 5% 300 VOCW 
A26C12 0160-0194 C8FXDO MY OeOlLSUF 10% 
A26C13 0170-0084 CtFXD MY Oc 068UF 20% SOVDCW 
A26C1i4 0160-0194 C8FXO MY OeOlSUF 10% 
A26C15 0150-0093 CtFXO CER O.OLUF +80-20 LOOVOCW 
A26C16 0150-0093 C3FxO CER OeOlLUF +80-20 100VDCW 
A26C17 0150-0093 C%tFXD CER OeOLUF +80-20 100VUCW 
A26C18 0160-0194 CtFXO MY OeQISUF 10% 
A26C19 0150-0093 C3sFXD CER OceQlLUF +80-20 100VbCw 
A26C20 0150-0050 CtFXO CER 1000PF 600 VOCW 
A26C21 = NOT ASSIGNED 
A26C22 0140-0152 CsFXD MICA 1000 PF 5% 300 vOCW 
A26C23 0150-0050 CtFxXO CER 1lLOOOPF 600 VDCW 
A26C24 0140-0203 C8FXO MICA SOPF 5% SOOVOCW 
A26C25 0150-0093 C8FXO CER OeOlLUF 480-20 LOOVOCW 
A26C26 0180-0100 CtFXD ELECT TA 4e7UF 10% 35VO0CW 
A26CR1 1910-0016 SEMICON DEVICE2DIODE GERMANIUM 
A26CR2 1910-0016 SEMICON DEVICE 8DIODE GERMANIUM 
A26L1 9140-0138 COIL8FXD RF 180 UH 
A26L2 9140-0137 COILSFXDO RF 100 UH 
A26L3 9140-0137 COIL8FXO RF 100 UH 
A26L4 9140-0138 COIL&8FXO RF 180 UH 
A26L5 9140-0138 COIL8FXD RF 180 UH 
A26Q1 1853-0009 TRANSISTORSSILICON PNP 
A26Q2 1853-0009 TRANSISTORSSILICON PNP 
A26Q3 1853-0009 TRANSISTOR! SILICON PNP 
A26Q4 1853-0009 TRANSISTOR®SILICON PNP 
A26Q5 1853-0009 | TRANSISTORSSILICON PNP 
A26Q6 1853-0009 TRANSISTORSSILICON PNP 
A26Q7 1853-0009 YRANSISTOR*SILICON PNP 
A26R1 0683-1825 | R&3FXD COMP 1800 OHMS 5% 1/4W 
A26R2 0683-2225 | R&8FXO COMP 2e2K OHM 5% 1/4W 
A26R3 0683-3915 | RtFXD COMP 390 OHMS 5% 1/4W 
A26RY 0683-3915 | R&FXO COMP 390 OHMS 5% 1/4W 
A26R5 0683-3915 RtFXD COMP 390 OHMS 5% 1/4W 
A26R6 0683-3915 R8*FXD COMP 390 OHMS 5% 1/4W 
A26R7 0683-1025 RtFXO COMP 1000 OHM 5% 1/4W 
A26R8 0683-3925 R&8FXD COMP 3900 OHMS 5% 1/4W 
A26R9 0683-1535 RtFXD COMP 15K OHMS 5% 1/4W 
A26R10 0683-4725 RtFXD COMP 4700 OHM 5% 1/4W 
A26R11 0683-2725 | R&FXO COMP 2700 OHMS 5% 1/4W 
Bi 
+ See list of abbreviations in introduction to this section 
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Table 6-1 
Table 6-1. Reference Designation Index (Cont'd) 
Reference 
Designation @) Stock No. Description # Note 
| 
A26R12 0683-22425 R&FXD COMP ce2K OHM 5% 1L/4W 
A26R15 0683-1235 R8tFXO COMP 12K OHM 5% 1/4W 
A26R14 0683-2725 RtFXO COMP 2700 OHMS 5% 1/4W 
A26R15 0683-1305 | R&FXO COMP 13 OHMS 5% 1/4W 
A26R16 0683-1825 RtFXD COMP 1800 OHMS 5% 1/4W 
A26R17 0683-1025 RtFXD COMP 1000 OHM 5% 1/4W 
A26R18 0683-2715 R8tFXO COMP 270 OHMS 5% 1/4W 
A26R19 0683-6225 R&tFXO COMP 6200 OHM 5% 1/4wW 
A26R20 0683-2725 RtFXO COMP 2700 OHMS 5% 1/4W 
A26R21 06835-2215 RtFXD COMP 220 OHMS 5% 1/4W 
A26R22 0683-1025 R*FXD COMP 1000 OHM 5% 1/4W 
A26R25 0683-1525 RtFXD COMP 150 OHMS 5% 1/4W 
A26R24 0683-1015 R&tFXD COMP 100 OHM 5% 1/74W 
A26R25 0683-1025 R&tFXD COMP 1000 OHM 5% 1/4W 
A26R26 0683-1525 RtFXD COMP 1500 OHM 5% 1/4W 5 
A26R27 0683-3315 R&tFX0 COMP 330 OHM 5% 1/4W 
A26R28 0683-9125 R&FXO COMP 9100 OHM 5% 1/4W 
A26R29 0683-2725 R8tFXO COMP 2700 OHMS 5% 1/4W 
A26R30 0757-0937 RtFXO MET FLM 3¢6K OHM 2% 1/8W 
A26R31 0757-0914 RtFXO MET FLM 395 OHM 2% 1/8W 
A26R352 0683-1825 RtFXO COMP 1800 OHMS 5% 1/4W 
A26R35 0683-3025 R&tFXD CQMP 3000 OM 5% 1/4W 
A26R34 0683-9115 | R&*FXD COMP 910 OHM 5% 1/4W 
A26R35 0683-9105 R8tFXD COMF 91 OHM 5% 1/4wW 
A26R36 0686-8215 R&tFXvD COMP 820 OHM 5% 1/2W 
A26R37 0758-0014 R8FXD MET OX 180 OHM 5% 
A26R38 0683-1825 RtFXD COMP 1800 OHMS 5% 1/4W 
A27 5243A-65C ASSYtMULTIPLIER 
5243A-65C-1 BOARDSBLANK PeCe 
A27C1 0150-0093 C8FXD CER OcQlUF +80-20 1LO00VOCW 
A27C2 0140-0196 CtFXO MICA 150 PF 5% 300 VDCW 
A27C3S 0150-0093 C8FXO CER OcO1LUF +80-20 100VU0Cw 
A27C4 0150-0093 CtFXD CER OcOlLUF +80-20 100VDCW 
A27CS 0140-0200 CtFXO MICA 390PF 5% 300VOCW 
A27C6 0160-0194 CtFXO MY OeOISUF 10% 
A27C7 0140-0201 C&8FXD MICA 12PF 5% SOOVOCW 
A27C8 0140-0208 C3FXD MICA ©80PF 5% 300VDCW 
A27C9 0160-0155 CtFXO MY 3300 PF 10% 
A27C10 0150-0093 CtFXD CER OeOLUF +80-20 100VO0CW 
A27C11 0140-0192 CtFXO MICA 68PF 5% 300VOCW 
A27Cl2 0160-0194 CtFXD MY OeClS5UF 10% 
A27C13 0140-0195 C&8FXO MICA 130 PF 5% 300 VOCW 
A27C14 0160-0157 CtFXD MY 4700 PF 10% 
A27C15 0150-0093 CtFXD CER OeO1LUF +80-20 100VUOCW 
A27C16 0140-0199 C8FXD MICA 240PF 5% 300VDCW 
A27C17 0160-0194 C8FXD MY OeClSUF 10% 
A27C18 0140-0209 CtFXD MICA SPF 10% SOOVOCW 
A27C19 0140-0199 C8FXO MICA 24OPF 5% 300VDCW 
A27C20 0140-0200 C8FXD MICA 390PF 5% 300VDCW 
A27L1 9140-0127 COIL:VAR 8,3-18.7 UH 
poama Were a 


+ See list of abbreviations in introduction to this section 
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Table 6-1 
Table 6-1. Reference Designation Index (Cont'd) 
Designation i @ Stock No. | Description # 
A27L2 9140-0127 COIL sVAR 8.3-18.7 UH 
A27L3 9140-0126 COIL:VAR 1.76-4.02 UH 
A27L4 9140-0126 COIL:VAR 1.76+4,02 UH 
A27L5 9140-0125 COIL:VAR 0,9-1.9 UH 
A27L6 9140-0125 COIL :VAR 09,9-1.9 UH 
A27Q1 1850-0091 TRANSISTORSGERMANIUM 2N2048 PNP 
A27Q2 1850-0091 | YRANSISTORIGERMANIUM 2N2048 PNP 
A27Q3 1850-0091 TRANSISTOR&GERMANIUM 2N2048 PNP 
A27R1 0683-1525 R&tFXD COMP 150 OHMS 5% 1/4W 
A27R2 0683-1015 RtFXD COMP 100 OHMS 5% 1/4W 
A27R3 0683-1015 R&sFXO COMP 100 OHMS 5% 1/4W 
A27R4Y 0683-1635 R&FXD COMP 16K OHMS 5% 1/4W 
A27R5 0683-5125 R8FXD COMP 5100 OHMS 5% 1/4W 
A27R6 0683-2225 R&FXO COMP 2e2K OHM 5% 1/4W 
A27R7 0683-4715 RtFXD COMP 4&70 OHM 5% 1/4W 
A27R8 0683-1135 R&tFXD COMP 11K OHM 5% 1/4W 
A27R9 0683-2225 R8FXO COMP 2e2K OHM 5% 1/4W 
A27R10 0683-2225 RtFXO COMP 2e2K OHM 5% 1/4W 
A27R11 0683-1015 R&tFXO COMP 100 OHMS 5% 1/4W 
A27R1i2 0683-9125 R&8FXD COMP 9100 OHMS 5% 1/4W 
A27R1i3 0683-2225 R8FXD COMP 2e2K OHM 5% I/4W 
A27R14 0683-6815 RtFXD COMP 680 OHMS 5% 1/4W 
A27R15 0683-1015 R&8FXD COMP 100 OHMS 5% 1/4W 
A27R16 0683-4715 RtFXO COMP 470 OHM 5% 1/4W 
A27R17 0683-1015 R&tFXO COMP 100 OHMS 5% 1/4W 
A28 05232-6009 DECADE DIVICER ASSEMBLY 
A28C1 0140-0191 C8FxD MICA 56 PF 5% 300 VOCW 
A28C2 0140-0193 C&8FXD MICA 82 PF 5% 300 VOCW 
A28C3 0150-0121 C38FXO CER OclVF +80%=-20% SOVOCW 
A28C4 0140-0191 C8FXD MICA 56 PF 5% 300 VOCW 
A28C5 0150-0122 CtFXB CER 2000PF 20% SOOVOCW 
A28C6 0140-0191 C8FXD MICA 56 PF 5% 300 VOCW 
A28C7 0160-0181 CtFXO MICA 4O0PF 5% 300VDCW 
A28C8 0140-0192 C8FXD MICA 68PF 5% 300VOCW 
A28C9 0140-0192 CtFXO MICA 68PF 5% 300VOCW 
A28C10 0140-0193 C8FXO MICA 82 FF 5% 300 VOCW 
A28Ccil 0140-0193 CtFXO MICA 6&2 FF 5% 300 VOCW 
A28C12 0140-0195 C8tFXO MICA 130 PF 5% 300 VOCW 
A28C13 0140-0193 C8tFXO MICA 82 FF 5% 300 VDOCW 
A28C14 0140-0193 C8FXO MICA 62 PF 5% 300 VOCW 
A28C15 0140-0176 CtFXO MICA 100 PF 2% 300 VODCW 
A28C16 0140-0195 C8FXD MICA 130 PF 5% 300 VDCW 
A28CR1 1901-0040 DIODE+SILICON830 MA AT 1V 30 PIV 
A28CR2 1901-0040 DIODErSILICON830 MA AT 1V 30 PIV 
A28CR3 1901-0040 DIODE +SILICON230 MA AT iv 30 PIV 
A2sCR4 1901-0040 DIODE+SILICON!30 MA AT 1V 30 PIV 
A28CRS5 1901-0040 DIODE+SILICON830 MA AT 1V 30 PIV 
A28CRE6 1901-0040 DIODE+SILICON!30 MA AT 1V 30 PIV 
+ See list of abbreviations in introduction to this section 
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Reference 

eo , Note 
A28CR7 1901-0040 DIODE +SILICON830 MA AT 1V 30 PIV 
A28CRBE 1901-0040 DIODErSILICONS30 MA AT 1V 30 PIV 
A28CRP 1901-0040 DIODEeSILICONS30 MA AT AV 30 PIV 
A28CR10 1901-0040 DIODE +SILICON:30 MA AT AV 30 PIV 
A28sCRil 31901-0040 DIODE +SILICON#30 MA AT iv 30 PIV 
A28Q1 1853-0009 TRANSISTOR?SILICON PNP 

A28Q2 1853-0009 TRANSISTOR®SILICON PNP 

A28Q5 1853-0009 TRANSISTORSSILICON PNP 

A28Q4 1853-0009 TRANSISTORSSILICON PNP 

A28Q5 1853-0009 TRANSISTORSSILICON PNP 

A28Q6 1853-0009 TRANSISTOR?SILICON PNP 

A280Q7 1853-0009 TRANSISTOR*SILICON PNP 

A28Q8 1853-0009 JRANSISTOR?SILICON PNP 

A28R1 0683-2725 RtFXO COMP 2700 OHM 5% 1/4W 
A28R2 0758-0024 RtFXO MET FLM 100 OHM 5% 1/2W 
A28R3 0758-0043 R&8FXD MET FLM 1800 OHM 5% 1/2W 
A28RY 0683-1035 RtFxXD COMP 10K OHM 5% 1/4 W 
A28RS 0683-3325 R&FXO COMP 3300 OHM 5% 1L/4uW 
A28R6 0683-2235 R&tFXD COMP 22K OHM 5% 1/4W 

A28R7 0683-6205 R&8FXD COMP 62 OHM 5% 1/4W 

A28R8 0683-1115 R&FXO COMP 110 OHM 5% 1/4W 

A28R9 0683-2235 R&FXD COMP 22K OHM 5% 1/4W 
A28R10 0683-6205 R&8FXD COMP 62 OHM 5% 1/4W 

A28sRil 0683-2235 R8FXO COMP 22K OHM 5% I/4W 
A28R12 0758-0043 R&8FXO MET FLM 1800 OHM 5% 1/2W 
A28R13 0683-1035 RtFXO COMP 10K OHM 5% 1/4 W 
A28R14 0683-3325 R&8FXD COMP 3300 OHM 5% 1/4w 
A28R15 0683-2'735 R&tFXD COMP 27K OHM 5% 1/4W 
A28R16 0758-0043 RtFXO MET FLM 1800 OHM 5% 1/2W 
A28R17 0683-1035 RtFXO COMP 10K OHM 5% 1/74 W 
A28R18 0683-3325 R&tFXD COMP 3300 OHM 5% 1/4W 
A28R19 0683-2235 R&8FXO COMP 22K OHM 5% 1/4W 
A28R20 0683-6205 R&tFXD COMP 62 OHM 5% i/4W 

A28R21 0683-1115 R&8FXO COMP 110 OHM 5% 1/48 
A28R22 0683-1025 R&tFXO COMP 1000 OHM 5% 1/4w 
A28R23 0683-6205 R&FXO COMP 62 OHM 5% 1/4W 

A28R24 0683-2235 R&FXD COMP 22K OHM 5% 1/4W 
A28R25 0758-00453 RtFXO MET FLM 1800 OHM 5% 1/2W 
A2B8R26 0683-1035 R&FXO COMP 1OK OHM 5% 1/4 W 
A28R27 0683-3325 RtFXO COMP 3300 OHM 5% 1I/4W 
A28R28 0758-0004 Rt*FxXO MET FLM 2700 OHM 5% 1/2W 
A28R29 0683-1235 R&tFXD COMP 12K OHM 5% 1/4W 
A28R30 0683-2725 R&tFXD COMP 2700 OHM 5S&® 1/4W 
A28R31 0683-2235 R&tFXD COMP 22K OHM 5% 1/4W 
A28R32 0683-2205 R&tFXD COMP 22 CHM 5% 1/4W 

A28R33 0683-1115 R&tFXO COMP 110 OHM 5% 1/4W 
A28R34 0683-1025 RtFXO COMP 1000 OHM 5% 1/4W 
A28R35 0683-2235 R&*FXO COMP 22K OHM 5% 1/4W 
A28R36 0683-4705 R8tFXD COMP 47 OHM 5% 1/4W 

A28R37 0683-2235 R&tFXO COMP 22K OHM 5% 1/4W 


+ See list of abbreviations in introduction to this section 
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A28R38 
A28R39 
A28R4O 
A28R41 
A28R42 


A28R45 
A28R44 
A28R4S5 
A28R46 
A28R47 


A28R48 
A28R49 
A28R50 
A28R51 
A28R52 


A28R55 


A29 


A29C1 
A29C2 
A29C3 
A29c4 
A29C5 


A29C6 
A29C7 
A29C8 
A29C9 
A29C10 


A29cil 
A29C12 
A29C13 
A29c14 


A29CR1 
A29CR2 
A29CRS5 
A29CR4 
A29CR5 


A29Q1 
A29Q2 
A29Q3 
A29Q4 
A29Q5 


A29Q6 
A2907 
A29Q8 


A29R1 
A29R2 
A29R3 
A29R4 
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Table 6-1. Reference Designation Index (Cont'd) 

@® Stock No. | Description # 
0758-0004 RtFXO MET FLM 2700 OHM 5% 1/2W 
0683-1235 RtFXO COMP 12K OHM 5% 1/4W 
0683-2725 R8FXD COMP 2700 OHM 5% 1/4W 
0683-5655 R8FXO COMP 56K OHM 5% 1/4W 
06835-3025 RtFXO COMP 3000 OHM 5% 1/4W 
0758-0004 R*FXO MET FLM 2700 OHM 5% 1/eW 
0683-1255 R&FXO COMP 12K OHM 5% 1/4W 
0683-2725 RtFXO COMP 2700 OHM 5% 1/4W 
0683-2255 R&FXO COMP 22K OHM 5% 1/4W 
0683-6805 R&FXD COMP 68 OHM 5% 1/4W 
0683-1025 R8FXO COMP 1000 OHM 5% 1/4W 
0683-2255 RtFxXD COMP 22K OHM 5% 1/4W 
0683-2255 R&tFXO COMP 22K OHM 5% 1/4W 
0758-0004 RtFXD MET FLM 2700 OHM 5% 1/2W 
0685-1035 RtFXO COMP 10K OHM 5% 1/74W 
0683-3325 RtFXD COMP 3300 OHM 5% 1/4W 
5212A-65C ASSY&:DECADE DIVIDER 
5212A-65C~] BOARDIBLANK PeCe 
0150-0121 C8FXD CER OolVF 50 VOCW 
0140-0194 C8FXD MICA 110 PF 5% 300 VOCW 
0140-0195 CtFXD MICA 130 PF 5% 300 VDCW 
0140-0195 C8FXD MICA 130 PF 5% 300 VOCW 
0140-0196 C8FXD MICA 150 PF 5% 300 VOCW 
0140-0196 C8tFXD MICA 150 PF 5% 300 VOCW 
0140-0196 C8FXO MICA 150 PF 5% 300 VOCW 
0140-0199 CtFXO MICA 240PF 5% 300VDCW 
0140-0195 CtFXO MICA 130 PF 5% 300 VDCW 
0140-0195 C8FXO MICA 130 PF 5% 300 VDCW 
0140-0194 CtFXD MICA 110 PF 5% 300 VOCW 
0140-0198 CtFXO MICA 200PF 5% 300VOCW 
0140-0198 C8tFXO MICA ZOOPF 5% 300VDCW 
0140-0200 CtFXO MICA S90PF 5% SOOVDCW 
1910-0016 SEMICON DEVICE8D0IODE GERMANIUM 
1910-0016 SEMICON DEVICE%DIODE GERMANIUM 
1910-0016 SEMICON DEVICESDIODE GERMANIUM 
1910-0016 SEMICON DEVICE8OIO0E GERMANIUM 
1910-0016 SEMICON DEVICESOIODE GERMANIUM 
1850-0062 TRANSISTOR GERMANIUM 

1850-0062 TRANSISTOR §GERMANIUM 

1850-0062 TRANSISTOR §GERMANIUM 

1850-0062 TRANSISTOR $GERMANIUM 

1850-0062 TRANSISTOR §GERMANIUM 

1850-0062 TRANSISTOR SGERMANIUM 

1850-0062 TRANSISTOR! GERMANIUM 

1850-0062 TRANSISTOR §GERMANIUM 
06835-3915 R8FXO COMP 390 OHMS 5% 1/4W 
0683-4735 R8tFXD COMP 47K OHMS 5% 1/4W 
0683-6825 R&FXO COMP 6800 OHMS 5% 1/4W 
0683-4735 R&tFXO COMP 47K OHMS 5% 1/4W 


# See list of abbreviations in introduction to this section 
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Model 5245L 


Reference 
Designation 


A29R5 
A29R6 
A29R7 
A29R8 
A29R9 


A29R10 
A29R11 
A29R12 
A29R13 
A29R14 


A29R15 
A29R16 
A29R17 
A29R18 
A29R19 


A29R20 
A29R21 
A29R22 
A29R25 
A29R24 


A29R25 
A29R26 
A29R27 
A29R28 
A29R29 


A29R30 
A29R351 
A29R352 
A29R353 
A29R34 


A29R35 
A29R36 
A29R37 
A29R38 
A29R39 


A29R40 
A29R4]1 
A29R42 
A29R435 
A29R44 - 


A29R4U5 
A29R46 


01930-3 


@® Stock No. Description # 
0683-1035 R&tFXD COMP 10K OHMS 5% 1/4W 
0683-3925 R&FXO COMP 3900 OHMS 5% 1/4W 
0683-2015 R&8FXD COMP 200 OHMS 5% i/4w 
0683-3925 R&tFXO COMP 3900 OHMS 5% 1/4W 
0683-6825 R8FXO COMP 6800 OHMS 5% 1/4w 
0683-4735 R&8FXO COMP 47K OHMS 5% I1/4W 
0683-1035 R8tFXO COMP 10K OHMS 5% 1/4W 
0683-4735 R8FXO COMP 47K CHMS 5% 1/4W 
0683-4735 RtFXD COMP 47K OHMS 5% 1L/4w 
0683-6825 R&FxXO COMP 6800 OHMS 5% 1/4W 
06835-4735 R&FXD COMP 47K OHMS 5% 1l/4w 
0683-8225 RtFxXD COMP 6200 OHMS 5% 1/4W 
0683-3925 R&tFXD COMF 3900 OHMS 5% 1/4W 
0683-2015 RtFXO COMP 200 OHMS 5% 1/4W 
0683-3925 RtFXD COMP 3900 OHMS 5% 1/4W 
0683-6825 RsFXO COMP 6800 OHMS 5% 1/4W 
0683-4735 R8tFXO COMP 47K OHMS 5% l/uw 
0683-1035 R&8FXO COMP 1OK OHMS 5% 1/4w 
0683-4735 RtFxO COMP 47K OHMS 5% 1/4W 
0683-6835 R&FXO COMP 68K OHM 5% 1/4W 
0683-4735 R8FXDO COMP 47K OHMS 5% 1/4W 
0683-6825 RtFXD COMP 6800 OHMS 5% 1/4W 
0683-4735 RtFXO COMP 47K OHMS 5% 1/4W 
0683-1035 R&FXO COMP 10K OHMS 5% 1/4W 
0683-3925 RtFXO COMP 3900 OHMS 5% 1/4W 
0683-2015 RtFXD COMP 200 OHMS 5% 1/4W 
0683-3925 R&8FXO COMP 3900 OHMS 5% 1/4W 
0683-6825 R&tFXD COMP 6800 OHMS 5% 1/4W 
0683-4735 R8FXO COMP 47K OHMS 5% 1/uw 
0683-8225 R8FXO COMP 8200 OHMS 5% 1/4W 
0683-4735 R&8FXDO COMP 47K OHMS 5% 1/4W 
0683-4735 RtFXO COMP 47K OHMS 5% 1/uW 
0683-6825 R&FXDO COMP 6800 OHMS 5% 1/4W 
0683-4735 R&tFXO COMP 47K OHMS 5% 1L/4uw 
0683-1035 R&8FXO COMP 10K OHMS 5% 1/4W 
0683-3925 R&8FXD COMP 3900 OHMS 5% 1/4W 
0683-2015 RtFXD COMP 200 OHMS 5% 1/4W 
0683-3925 R&tFXD COMP 3900 OHMS 5% 1/4W 
0683-6825 R&FXO COMP 6800 OHMS 5% 1/4W 
0683-4735 R&tFXD COMP 47K OHMS 58% 1/4W 
0683-1035 R8FXO COMP 10K OHMS 5% 1/4W 
0683-4735 R*FXO COMP 4&7K OHMS 5% 1/4W 
5212A-65C SAME AS A29+USE PREFIX A3Z0 
5212A-65C SAME AS AZGeUSE PREFIX A3Z1 
§212A-65C SAME AS AZ9vUSE PREFIX A32 
5212A-65C SAME AS A29eUSE PREFIX A335 
5212A-65C SAME AS A29,USE PREFIX A34 
5243A-655 ASSYSTIME=BASE CONTROL 
5243A-65JN-1 BOAROSBLANK PeCe 
0160-0134 CtFXD MICA 220PF 5% SOOVOCW 


Table 6-1. Reference Designation Index (Cont'd) 


+ See list of abbreviations in introduction to this section 
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Section VI 
Table 6-1 


Reference 
Designation 


A35C2 
A35CS 
A35C4 
A35C5 
A35C6 


A35C7 
A35C8 
A35C9 
A35C10 
A35C11 


A35Ci2 
A35C13 
A35C14 
A35C15 


AS5CR1i 
A3S5CR2 
A3S5CRS 
AS5CR4Y 
A35CRS 


AS5CRE 
A3S5CR7 
A35CRB 
A3S5CR9 
A35CR10 


AS5CR11 
A3S5CR12 
A3S5CR13 
ASSCR1I4 
AS5CRI5 


AS5CR16 
A35CR17 
A3S5CR18 
AS5CR1I9 
AS5CR20 


A35CR21 
AS5CR22 
A35CR23 


A35E1 


A35Q1 
A35Q2 
A35Q5 
A35Q4 
A35Q5 


A35Q6 
A35Q7 
A3508 
A35Q9 
A35Q10 


A35Q11 


6-28 


Table 6-1. 
@) Stock No. 

0160-01354 CsFXD MICA 

0140-0194 C8FXD MICA 110 PF 5% 
0160-0134 CtFXD MICA 

0160-0134 C8FxO MICA 

0140-0194 CtFXD MICA 110 PF 5% 
0160-0134 C3FXD MICA 

0160-0134 C8FXD MICA 

0140-0194 C8FXD MICA 110 PF 5% 
0160-0134 CtFXO MICA 

0160-0134 C8FXD MICA 

0140-0194 C8FXO MICA 110 PF 5% 
0160-0134 C8FXD MICA 

0160-0134 CsFxXD MICA 

0140-0194 CtFxXO MICA 110 PF 5% 
1910-0016 SEMICON DEVICE DIODE 
1910-0016 SEMICON DEVICE sDIQDE 
1910-0016 SEMICON DEVICE 8DIODE 
1910-0016 SEMICON DEVICE 301 ODE 
1910-0016 SEMICON DEVICE S0IODE 
1901-0025 SEMICON DEVICE s3DI00E 
1901-0025 SEMICON DEVICE sDIODE 
1901-0025 SEMICON DEVICE 80IO00E 
1901-0025 SEMICON DEVICE 8DIODE 
1901-0025 SEMICON DEVICE 8DI0DE 
1901-0025 SEMICON DEVICE SOIO0DE 
1901-0025 SEMICON DEVICE 2DI0O0E 
1901-0025 SEMICON DEVICE tDIODE 
1901-0025 SEMICON DEVICE tDI ODE 
1901-0025 SEMICON DEVICE S8DIODE 
1901-0025 SEMICON DEVICE SDI ODE 
1901-0025 SEMICON DEVICE :0100E 
1901-0025 SEMICON DEVICE tS0I0DE 
1901-0025 SEMICON DEVICE $0I00E 
1901-0025 SEMICON DEVICE :01I0DE 
1901-0025 SEMICON DEVICE 8UIODE 
1901-0025 SEMICON DEVICE t0I0DE 
1901-0025 SEMICON DEVICE SDI ODE 
9170-0016 BEAD’ MAGNETIC 
3850-0040 TRANSISTOR SGERMANIUM 
1854-0005 TRANSISTOR#2N708 NPN 
1850-0062 TRANSISTOR $GERMANIUM 
1850-0062 TRANSISTOR ?GERMANIUM 
1850-0062 TRANSISTOR ‘GERMANIUM 
1850-0062 TRANSISTOR !GERMANIUM 
1850-0062 YRANSISTOR GERMANIUM 
1850-0062 TRANSISTOR $GERMANIUM 
1850-0062 TRANSISTOR 8GERMANIUM 
1854-0005 TRANSISTOR%2N708 NPN 
1854-0005 TRANSISTOR*2N708 NPN 


+ See list of abbreviations in introduction to this section 


Reference Designation Index 


Description # 


220PF 5% 300VOCW 


300 VOCW 


220PF 5% SO00VDCW 
220PF 5% 3S00VOCW 


300 vOCw 


220PF 5% SOOVDCW 
220PF 5% 3S00VOCW 


300 vOCW 


<20PF 5% S0O0VOCW 
220PF 5% SO0OVDCW 


300 VOCW 


220PF 5% S00VOCW 
220PF 5% 300V0CW 


300 vOCwW 


GERMANIUM 
GERMANIUM 
GERMANIUM 
GERMANIUM 
GERMANIUM 


JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 


JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 


JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 


JUNCTION 


JUNCTION 
JUNCTION 


2N383 PNP 


SILICON PLANAR 


SILICON PLANAR 


SILICON PLANAR 


Model 5245L 


01930-3 


Model 5245L Section VI 
Table 6-1 


Table 6-1. Reference Designation Index (Cont'd) 


Reference 
Designation ¢® Stock No. Description # 


A35Q12 1854-0005 TRANSISTOR®#2N708 NPN SILICON PLANAR 
A35R1 0758-0054 | R&FXO MET FLM 3350 OHMS 5% 1/2W 
A3S5R2 0689-1525 RtFXD COMP 1500 OHM 5% iW ; 
A35R5 0683-2025 R&FXO COMP 2000 OHMS 5% 1/4W 
A3S5R4 0683-3025 R&tFXO COMP 3000 OHMS 5% 1/4W 
A35R5 0686-1825 RtFXO COMP 1800 OHM 5% l/2W 
AS5R6 0685-3025 R8FXDO COMP 3000 OHMS 5% 1/4W 
A35R7 0683-1035 RtFXO COMP 10K OHMS 58% 1/4 
A35R8 06835-3025 RtFXO COMP 3000 OHMS 5% 1/4W 
A35R9 0683-1035 R8tFXO COMP 10K OHMS 5% 1/4uwW 
A3S5R10 0683-3025 R&FXD COMP 3000 OHMS 5% 1/4W 
AS5R11 0685-1555 RsFXO COMP 15K OHMS 5&® 1/4W 
AS5R12 0685-10355 RtFXD COMP 10K OHMS 5% 1/4W 
AS5R135 0683-3025 RtFXO COMP 3000 OHMS 5% 1/4W 
A35R14 0683-1535 R8FXO COMP 15K OHMS 5% 1/4W 
AS5R15 0683-1035 RIFXO COMP 10K OHMS 5% 1/4W 
A3S5R16 0685-4735 R&FXO COMP 47K OHMS 5% 1/4W 
A35R17 0683-4735 RtFxDO COMP 47K OHMS 5% 1/4W 
A355R18 0683-1845 R&FXD COMP 180K OHMS 5% 1/4W 
A3S5R19 0683-4725 RtFXO COMP 4700 OHM 5% 1/4W 
A35R20 0683-4725 R8tFXO COMP 4700 OHM 5% 1/4W 
A35R21i 0683-3025 R&FXD COMP 3000 OHMS 5% 1/4W 
A35R22 0683-1535 R8FXO COMP 15K OHMS 5% 1/4W 
A35R23 0683-1035 RtFXO COMP 10K OHMS 5% 1/4W 
A35R24 0683-4755 R&8FXD COMP 47K OHMS 5% 1/4W 
A35R25 0683-4735 RtFXO COMP 47K OHMS 5% 1/4W 
A35R26 0683-1845 RtFXO COMP 180K OHMS 5% 1/4W 
A35R27 0683-4725 R8FXD COMP 4700 OHM 5% 1/4W 
A35R28 06835-4725 R&tFXD COMP 4700 OHM 5% 1/4W 
A355R29 0683-3025 R8FXO COMP 3000 OHMS 5% 1/4W 
A35R30 0683-1535 R8FXO COMP 15K OHMS 5% 1/4W 
A35R31 0683-1035 R8FXO COMP 10K OHMS 5% 1/4 
A35R32 06835-47535 R8FXO COMP 47K OHMS 5% 1/4W 
A35R353 06835-4735 R8FXO COMP 47K OHMS 5% 1/4W 
A35R34 0683-1845 R&FXO COMP 180K OHMS 5% 1/4W 
A3S5R35 0683-4725 R!tFXO COMP 4700 OHM 5% 1/4W 
AS5R36 0683-4725 R8tFXD COMP 4700 OHM 5% 1/4W 
A35R37_ 0683-3025 R8FXO COMP 3000 OHMS 5% 1/4W 
A35R38 0683-1535 RtFXO COMP 15K OHMS 5% 1/4W 
A35R39 0683-1035 R8tFXDO COMP 10K OHMS 5% 1/4W 
A35R40 0683-47535 RtFXD COMP 47K OHMS 5% 1/4W 
A35R41 0683-4735 R8FXD COMP 47K OHMS 58 1/4W 
AS5R42 0683-1845 R8tFXD COMP 180K OHMS 5% 1/4W 
A35R4U5 0683-4725 R&FXD COMP 4700 OHM 5% 1/4W 
A35R44 0683-4725 R8FXO COMP 4700 OHM 5% 1/4W 
AS5R45 0683-3025 R8FXO COMP 3000 OHMS 5% 1/4W 
A35R46 0683-1555 RtFXO COMP 15K OHMS 5% 1/4W 
A35R47 06863-1035 R8FXO COMP 10K OHMS S® 1/4W 
A35R48 0683-4755 R8FXO COMP 47K OHMS 5% 1/4W 
A35R49 0683-4735 R8*FXO COMP 47K OHMS 5% 1/44 


+ See list of abbreviations in introduction to this section 
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Section VI 
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Reference 
Designation 


A35R50 
A35R51 
A35R52 
AS5R53 
A35R54 


A35R55 
A35R56 
A35R57 
A3S5R58 
A35R59 


A35R60 
A35R61 
A3S5R62 
A35R65 
A35R64 
A35R65 


A36 


AS6R1 


B81 


Cl 
C2 
CS 
C4 
C5 


eee eo ee 


+ See list of abbreviations in introduction to this section 
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Table 6-1. Reference Designation Index (Cont'd) 


¢p Stock No. 


0683-1845 
0683-4725 
0683-4725 
0683-3025 
0683-1555 


0683-1035 
06835-5655 
06835-2455 
0683-2025 
0683-3025 


0683-2025 
0685-4715 
0683-1025 
0683-2025 
0683-2025 


06835-2025 
05245A-16A 


0683-5105 
3140-0052 


0170-0073 
0130-0005 
0121-0013 
0180-0047 
0150-0119 


0180-0129 
0180-0107 
0180-0107 
0180-0129 
0180-0130 


0150-0095 
0150-0093 
0150-0lali 
0150-0012 
0160-0127 


1902-0059 
1450-0049 
2110-0006 
2110-0007 
1250-0118 
1250-0118 
1250-0118 
1250-0118 
1250-0118 


1251-0101 


Description # 


R8tFXD COMP 180K OHMS 5% 1/4W 
RtFXO COMP 4700 OHM 5% 1/4W 
R*FXO COMP 4700 OHM 5% 1/4W 
R8FXO COMP 35000 OHMS 5% 1/4W 
R8FxO COMP 15K OHMS 5% 1/4W 


R8FXO COMP 10K OHMS 5% 1/4W 
R&FXO COMP S6K OHMS 5% 1/4W 
RsFxXO COMP 24K OHM S® 1/4W 
R8tFXDO COMP 2000 OHMS 5% 1/4W 
R*FXO COMP 3000 OHMS 5% 1/4W 


RtFXD COMP 2000 OHMS 5% 1/4W 
RtFXO COMP 470 OHM 5% 1/4W 

R8FXD COMP 1000 OHM 5% 1/4W 
R3FXO COMP 2000 OHMS S® 1/4W 
RtFXO COMP 2000 OHMS 5% 1/4W 


R&FXD COMP 2000 OHMS 5% 1/4W 


ASSEMBLY 3CABLE 
(INCLUDES A36R1) 


R8tFXO COMP 51 OHM 5S® 1/4W 
MOTORSELECTRIE€AL SHADED POLE 115V 3470 RPM 


CtFXO MY 1UF 10% 600VOCW 

C8tVAR CER 165-7 PF SOOVOCW 
C8VAR AIR 6-100¢5PF 

C8FXD ELECT SOOUF 75VOCW 

CtFXO CER 2X(eO1UF) 20% 250V0CW 


C8FXO ELECT 975UF -104+50% 4OVOCW 
CtFXO ELECT 20UF -10/+100% 200V0CW 
C8FXO ELECT 20UF -107+100% 200V0CW 
C8FXO ELECT 97F5UF -10+50% 4OVOCW 
CtFXO ELECT 1500UF -10+50% 15V0CW 


C8FXO CER OoOQ1LUF +80-20 100V0Cw 
Ct8FXO CER OcOAUF #80-20 100V0CW 
CtFXOrCER*OQelUF SO VDCW 

C8FXO CER O-OLUF 20% 1000VDCW 
CtFxO CER 1UF 20% 25V0CW 


SEMICON DEVICEtOIODE 1INIS97ASILICON 
INOICATORSGLOW=LAMP NEON 


FUSESCARTRIDGE 2AMP 125V SLOW BLOW 
(115V OPERATION ONLY) 
FUSESCARTRIOGE 1 AMP 250V SLOW BLOW 
(230V OPERATION ONLY) 


CONNECTORS BNC 
CONNECTOR # BNC 
CONNECTORS BNC 
CONNECTOR? BNC 
CONNEC TOR # 6NC 


CONNECTOR#FEMALE SO-CONTACT 


Model 5245L 


01930-3 


Model 5245L 


Reference 
Designation 


J7 
J8 
J9 
J10 
Jill 


Li 
L2 
L3 
L4 
Lo 


MP1 
MP2 
MP3 
MP4 
MP5 


MP6 
MP7 
MP8 
MP9 
MP190 


MP11 
MP1l2 
MP1S 
MP14 
MP15 


MP16 
MP17 
MP18 
MP19 
MP20 


MP21 
MP22 
MP23 
MP24 
MP25 


MP26 
MP27 
MP28 
MP29 
MP30 


MP31 
MP32 
MP33 
MP34 
MP35 


MP36 
MP37 
MP38 
MP39 
MP4O 


MP4] 
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Table 6-1. Reference Designation Index (Cont'd) 


@® Stock No, 


Description # 


1250-0118 
1250-0118 
1251-0085 
1251-0085 
1251-0087 


9140-0136 
9140-0136 
9110-0051 
9110-0051 
9140-0157 


0370-0077 
0370-0077 
0370-0077 
0370-0077 
0370-0077 


0370-0084 
0510-0123 
1200-0045 
1200-0045 
1200-0045 


1200-0076 
1200-0081 
1200-0081 
1200-0081 
1200-0081 


1200-0081 
1200-0081 
1200-0087 
1200-0092 
1200-0092 


1520-0001 
1520-0001 
1520-0001 
1520-0001 
1520-0003 


1520-0003 
2190-0046 
2190-0046 
2190-0046 
2190-0046 


2190-0046 
2190-0046 
2390-0015 
3160-0060 
5212L-83A 


5212L-838 
05243-6036 
S24USA-6A 
5243A-12C 


5243A-12C 


CONNECTOR § BNC 
CONNECTOR 2 BNC 
CONNECTORSFEMALE 3S6=-PIN MINAT 
CONNECTORSFEMALE 36=-PIN MINAT 
CONNECTOR®FEMALE SO=-PIN MINAT 


COIL8FXD RF 22 UH 
COIL8FXDO RF 22 UH 
INDUCTOR SAcFe 
TNOUCTOR tAcFe 
COILSFXD RF 1Q00UH 


KNOB3i1/4 BAR WITH ARROW 
KNOB!174 BAR WITH ARROW 
KNOB!174 BAR WITH ARROW 
KNOB8:1/4 BAR WITH ARROW 
KNOB!1/4 BAR WITH ARROW 


KNOB 8 ROUND 

RETAINERSPUSH-ON TYPE FASTENER 
INSULATOR? TRANSISTOR ANODIZED ALUMINUM 
INSULATOR® TRANSISTOR ANODIZED ALUMINUM 
INSULATOR? TRANSISTOR ANODIZED ALUMINUM 


INSULATOR! TRANISTOR 

BUSHINGS INSULATOR NYLON 
BUSHINGS INSULATOR NYLON 
BUSHING: INSULATOR NYLON 
BUSHINGS INSULATOR NYLON 


BUSHINGS INSULATOR NYLON 
BUSHINGS INSULATOR NYLON 
CLAMP! TRANSISTOR 
BUSHING? TRANSISTOR 
BUSHING3 TRANSISTOR 


PLATEtMOUNTING ELECTROLYTIC CAPACITOR 
PLATESMOUNTING ELECTROLYTIC CAPACITOR 
PLATESMOUNTING ELECTROLYTIC CAPACITOR 
PLATESMOUNTING ELECTROLYTIC CAPACITOR 
MOUNTING PLATE SCAPACITOR 


MOUNTING PLATE SCAPACITOR 
WASHER? SPLIT LOCK 
WASHER*SPLIT LOCK 
WASHER#SPLIT LOCK 
WASHERS SPLIT LOCK 


WASHERSSPLIT LOCK 

WASHER? SPLIT LOCK 

SCREWS MACHINE 

FAN IMPELLERSAXIAL 
SUPPORT READOUT 


READOUTSUNITS 
PANEL SPLUG=IN 
GUARD tFAN 

NOT ASSIGNED 
BRACKET: SWITCH 


BRACKET sSwITCw 


+ See list of abbreviations in introduction to this section 
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Section VI Model 5245L 
Table 6-1 


Table 6-1. Reference Designation Index (Cont'd) 


Deaeantton @) Stock No. Description # 
MP42 5243A-12C BRACKET3SWITCH 

MPU 52u3A-12E SUPPORT ICAPACITOR 
MPG4Y 5243A-12F BRACKET!CRYSTAL OVEN 
MPU 5243A-20A HOUSINGIFAN . 
MP46 5243A-47C SUPPORTS PANEL 

MP7 524U3A-55A SHIELD!OSCILLATOR 

MP4B 5040-0170 SUPPORT! PRINTED CIRCUIT BOARD 
MPUQ 5243L-128 BRACKET t BOARD 

MP5O 5243L-12C BRACKETtHOARD GUIDE 

MP5 1 S243L-17A BUSHINGSLATCH 

MP52 NOT ASSIGNED 

MP53 05243-2018 HOUSINGS8PLUG=-1N 

MP5S4 05243-2014 SHAFT SLATCH 

MP55 NOT ASSIGNED 

MP56 5243-414 PLATESCASTING 

MP57 5243L-558 SHIELDS INPUT 

MP58 05243-2015 KNOB 

MP59 NOT ASSIGNEU 

MP60 5243L-83A HOLDER 8DECIMAL 

MP61 5243L-838 COVER READOUT 

MP62 5243L-83C INSERTSUNITS READOUT 

MP63 THRU 

MP64 NOT ASSIGNED 

MP65 5S24U3L-91A SPRINGSLATCH 

MP66 NOT ASSIGNED 

MP67 5243L-99A WINDOW 

MP68 5243L-107A BAR SREADOUT 

MP69 05243-2013 PAWL 

MP70 NOT ASSIGNED 

MP7 1 5243L-110A GUIDEtBOARD FRONT 

MP72 5243L=-1108 GUIDEtBOARD REAR 

MP73 5243L-110C GUIDEtBOARD DUAL 

MP74 05245-2005 PANEL 8FRONT 

MP75 05245-2007 PANEL tREAR 

MP76 5245L-55A SHIELOSAMPLIFIER 

MP77 05244-0008 RETAINERSFRONT PLATE 

MP78 05243-0007 RETAINERSLATCH 

Qi 1850-0090 TRANSISTORSGERMANIUM 2N11836 PNP 
Q2 1850-0038 TRANSISTORSPNP GERMANIUM 

Q3 1850-0038 TRANSISTOR#PNRP GERMANIUM 

a4 1850-0038 TRANSISTOR#PNP GERMANIUM 

Ri 0683-2235 R8tFXD COMP 22K OHM 5% 1/4W 

R2 0683-2245 R8FXD COMP 220K OHM 5% 1/4W 

RS 0683-8235 RtFXD COMP 82K OHM 5% 1/4W 

RY 0683-2735 R8FXO COMP 27K OHM 5% 1/4uW 

RS 2100-0318 RtVAR 250K OHM 20% 1/4W/SPST SW 
R6 0686-1045 R8FXO COMP 100K OHM 5% 1/2W 

R? 0686-3325 R8tFXO COMP 3300 OHM 5% 1/2W 

$1 3101-0037 SWITCH8TOG SPST 3 AMP 125V 


Lees 


+ See list of abbreviations in introduction to this section 
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Taplero=ie Reference Designation Index (Cont'd) 

Reference a1 
Designation @ Stock No. Description # Note 

3101-0014 “SWITCHSPUSH SPDT NE 
$3 NSR PART OF RS 
S4 3101-0034 | SWITCHSSLIDE & POT 0-5 AMP 125 VOC 
Ti 9100-0166 TRANSFORMER tPOWER 
T2 9100-0164 TRANSFORMER tPOWER 
Wi 8120-0078 CABLESPOWER SVT-18-3 7eSFT.o 
XA6 1251-0159 CONNECTOR#2X15 CONTACT 
XA7 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XA8 THRU 
XA9 NOT ASSIGNED 
xXA10 1251-0135 CONNECTOR=-PRINTED CIRCUIT 15 CONTACTS 
XAl1l 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XA1l2 1251-0135 CONNECTORPRINTED CIRCUIT 15 CONTACTS 
xA13 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XA1L4 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XA15 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XA16 1251-0135 CONNECTOR@=PRINTED CIRCUIT 15 CONTACTS 
XA17 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XA1B 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XAL9 THRU 
xXA21 NOT ASSIGNED 
xA22 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
xA23 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XA24 THRU 
xXA25 NOT ASSIGNED 
XA26 1251-0135 CONNECTOR=FRINTED CIRCUIT 15 CONTACTS 

AND 
XA26 1251-0158 CONNECTORS 6—CONTACT 
XA27 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XxA28 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
xA29 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XA30 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
XA31 1251-0135 CONNECTOR=-PRINTED CIRCUIT 15 CONTACTS 
XA32 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
XA33 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS 
XA34 1251-0135 CONNECTOR@=PRINTEO CIRCUIT 15 CONTACTS 
XF 1 1400-0084 FUSEHOLDER EXTRACTOR POST TYPE 
XW 1251-0148 CONNECTORSPOWER 3=PIN MALE 
MISCELLANEOUS 

3150-0037 AIR FILTER ASSY 

S524U3A-4UA KITS Si1/4"" RACK MOUNT 

8500-0059 SILICONE GREASE (FOR TRANSISTOR HEAT=SINK) 


# See list of abbreviations in introduction to this section 
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Figure 6-1 


Description Part Number 


Frame Assembly 5060-0732 


Front Panel 05245-2005 
Rear Panel 05245-2007 
Cover: Rear Side, perforated 5000-0738 
Cover: Front Side, perforated 5000-0739 
Cover Assembly: Top 0243 A-1C 
Cover Assembly: Bottom 5243A-1B 
Handle Assembly: Side 5060-0763 
Handle Assembly: Retainer 5060-0766 
Foot Assembly 5060-0767 
Stand: Tilt 1490-0030 
Plate: Fluted 5000-0051 


Kit: Rack Mounting 5243 A-44A 


Figure 6-1. Modular Cabinet Parts 
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Model 5245L Section VI 
Table 6-2 


Table 6-2. Replaceable Parts 


0121-0013 CrVAR AIR 6-100-5PF 80486| OBD# 1 
0121-0039 CtVAR CER 8=S50PF 350VOCW 28480| 0121-0039 -8-SOPF 1 
0130-0001 CsVAR CER 7=-4U5PF SOOVOCW 72982| 5030002P0 1 
0130-0003 C8VAR CER 1-5-7 PF SOOVOCW '| 72982) 503-000COP0~-10R 1 
0130-0018 CsVAR CER 165-7 PF 500 VOCW 72982! 557-019-COP0-10R 1 
0140-0148 C8FXD MICA 22 PF 8% 800 VOCW 04062! 0M15C220U 4 
0140-0149 C:FXO MICA 470 PF 5% 300 vVOCW 04062| OM15F471¥U 5 
0140-0151 C3FxO MICA 820PF 2% 300V0OCW 04062) OM15F821G 1 
0140-0152 CsFXD MICA 1000 PF 5% 300 VOCW 04062! OM16F102U 1 
0140-0156 CsFxD MICA 1500 PF 2% 306 VOCW 04062| OM19F152G 300V 1 
0140-0159 C:FxD MICA 3000PF 300eVOCW 04062] DM19F 3026 3 
0140-0162 C:FXD MICA 4700 PF 10% 300 VOCW 04062! OM20F4U72K 1 
0140-0166 CsFXD MICA 0.017 UF 2% 300 vVOCW 04062| DM30F 1736 1 
0140-0176 CsFxO MICA 100 PF 2% 300 vOCW 04062) ROM15SF101G3C 1| 
0140-0178 C:FxD MICA 560 PF 2% 300 vOCW 04062! OM15F561G6 300V 2 
0140-0190 C:FxD MICA 39 PF 5% 300 VOCW 04062) ROM1S5E390J3C 3 
0140-0191 CsFXD MICA 56 PF 5% 300 VOCW 04062) ROM15ES60U3C 8 
0140-0192 C8FXD MICA 68PF 5% 300V0CW 04062| RDM1SE680U3C 7 
0140-0193 C:FxD MICA 82 PF 5% 300 VOCW 04062) ROM15E820U3C 8 
0140-0194 CsFxO MICA 110 PF 5% 300 vOCW 04062| DOM15F111U 300V 50 
0140-0195 CtFXD MICA 130 PF 8% 300 vOCW 04062) DM15Fi31U 300V 37 
0140-0196 CtFXD MICA 150 PF 5% 300 vOCW 04062] OM15F151U 300V 21 
0140-0198 C:FxXO MICA 200PF 5% 300VDCW 04062| OM15F201U 300V 29 
0140-0199 CsFxD MICA 240PF 5% 300VOCW 04062! DM15F241U 300V 13 
0140-0200 Ct:FXO MICA 390PF 5% 300VOCW 04062] DM15F391U 300V 14 
0140-0201 CtFXD MICA 12PF 5% SOOVOCW 04062) DM15C120u 3 
0140-0202 C:FXD MICA 15 PF 8% SOOVDCW 04062) 0M15C150J 4 
0140-0203 C:FxD MICA 3OPF 5% SOOVOCW 04062| DM15E300U 500V 5 
0140-0204 CtFxXD MICA 47PF 5% NPO SOOVDCW 04062) ROM15E470U5C 5 
0140-0205 C:FXD MICA 62 PF 5% 300VDCW 04062| 0M15E620uU 1 
0140-0208 C:FXD MICA 680PF 5% 300V0CW 04062| DM15F681U 3 
0140-0209 CsFxD MICA SPF 10% SOOVOCW 04062!) DM15COS0K 500V 1 
0140-0210 CsFxXD MICA 270PF 5% 300VOCW 04062! DM15F271JN 300V 3 
0140-0214 CtFXD MICA 60PF 5% 300V0CW 04062| ROMI5E600U3C 4 
0140-0217 CsFXD MICA 140 PF 2% 300VDCW 04062! 0M15F141G6-300V 5 
0150-0012 CsFxD CER O.O1UF 20% 1006VvOCW 56289) H 1038 2 
0150-0047 CtFXD TI 668 PF 10% 500 VOCW 78u88| TYPE GA 2 
0150-0050 C:FxD CER 100 PF 600 VOCW OOORR| TYPE E 3 
0150-0093 CtFXD CER O.O1UF +80-20 100V0CW 91418] TA 24 
0150-0119 Cr:FxXD CER 2X(.O01UF) 20% 250V0CW 56289] 41C159A 1 
0150-0121 C8FXD CER O.1UF +80%=20% SOVOCW 56289) S5CS5OA 10 
0150-0122 CtFXD CER 2000PF 20% S500VOCW 72982| 801-000-Y5S-202M 5 
0160-0126 C:FXD PORC 160PF 2% SOOVOCW 95275] VY13C161G 1 
0160-0127 C:FxXD CER 1UF 20% 25V0CW 56289| 5C13 fof 
0160-0134 C:FXD MICA 220PF 5% 300VOCW 14655] CO15F221U(300V) 10 
0160-0155 C:FXD MY 3300 PF 10% 28480! 0160-0155 1 
0160-0157 C:FXD MY 4700 PF 10% 28480) 0160 0157 1 
0160-0161 CsFXO MY O01 UF 10% 200V0CW 28480| 0160 0161 1 
0160-0178 CtFXD MICA 27PF 5% 300VDCW 04062| ROM15E270U3S 4 
0160-0179 C:FXD MICA 33PF 5% 300V0CW 04062) RDOM1S5E330U3S 2 


+ See list of abbreviations in introduction to this section 
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0160-0181 CsFxO MICA 30PF 5% 300V0CW 14655| ROM15E300J3S 3 
0160-0194 C1FxD MY OcO15UF 10% 28480| 0160-0194 8 
0160-0196 CtFXD MICA 24PF 5% 300VO0CW 04062) ROM15C240U3S 2 
0160-0369 CsFxO MICA 17PF 5% 28480] 0160-0369 1 
0160-0314 CsFXD MY O-O1UF 5% 4OOVOCW 84411) TYPE 66SUW 2 
0170-0024 C:FxD MV 06022 UF 20% 200V0CW 56289| 192P22302A 1 
0170-0040 CtEXD MY eO47 UF 10% 200V0CW 28480] 0170-0040 5 
0170-0055 CsFxD MY Ool1UF 20% 200V0CW 56289| 192P10402 i 
0170-0073 C:FXD MY 1UF 10% 600VDCW 09134] 1041 1 
0170-0084 Ct:FXD MY O-068UF 20% SOVOCW B4411| 6O1PE STYLE 3 4 
0170-0094 C3sEXD MY 0.047UF 20% SOVOCW 84411) TYPE 602 2 
0180-0047 C:FxXD ELECT SOOUF 75VOCW 56289| 032443 1 
0180-0049 CsFXD ELECT 20UF SOVOCW 56289| 300198A1 1 
0180-0058 CsFxXO ELECT SOUF -10%+100% 25VO0CW 56289| TYPE 30D186A1 1 
0180-0098 C:FxD ELECT 100UF 20% 20V0CW 56289| 1500107x0020S82 2 
0180-0100 C:FxXO ELECT TA 4e7UF 10% 35VOCW 56289] 1500475x9035B2 9 
0180-0107 CtsFXD ELECT 20UF -10/+106% 200VOCW 56289| 90803 2 
0180-0129 CiFXD ELECT 975UF -10+50% 4oVOCW 56289| $37006 2 
0180-0130 C3FXO ELECT 1S500UF -10+50% 15VOCW 00853| PLI 505 1007 02 i 
0180-0137 CtFxD ELECT TA 100 UF 20% 1OVOCW 56289) 1500107X0010R2 1 
1850-0062 TRANSISTOR!GERMANI UM 28480| 1850-0062 3 
0370-0077 KNOB!1/4 BAR WITH ARROW 28480| 0370-0077 5 
0370-0084 KNOB ROUND 28480] 0370-0084 1 
0510-0123 RETAINER!PUSH-ON TYPE FASTENER 78553| C12008-014-4 1 
0683-0475 RsFXO COMP 4.7 OHMS 5% 1/4W 01121} CB 4765 i) 
0683-1015 R:FXD COMP 100 OHM 5% 1/4W 01121] CB 1015 15 
0683-1025 R:FxD COMP 1000 OHMS 5% 1/4W 01121) CB-1025 19 
0683-1035 RsFXD COMP 10K OHMS 5% 174W 01121) CB 1035 Los 
0683-1045 RsFxXD COMP 100K OHM 5®% 1/74W 01121) CB 1045 33 
0683-1055 RsFXO COMP 1 MEGOHM 5% 1/74W 01121| CB 1055 14 
0683-1115 R:FXD COMP 110 OHM 5% 1/4W 01121| CB 1115 7 
0683-1135 RsFXD COMP 11K OHM 5% 1/4W 01121) CB 1135 1 
0683-1225 RtFXD COMP 1200 OHMS 5% 1/4W 01121/ CB 1225 2 
0683-1235 RtFXD COMP 12K OHM 5% 1/4W 01121| CB 1235 2 
0683-1245 RsFXD COMP 120K OHM 5% 1/4W 01121|/ CB 1245 8 
0683-1305 Rt:FXO COMP 13 OHMS 5®% 1/4W 01121| CB 1305 1 
0683-1328 R:FxXD COMP 1300 OHMS 5% 1/4W 01121| CB 1325 5 
0683-1515 RtFXD COMP 150 OHM 5% 1/4W 01121/ CB 1515 1 
0683-1525 R:FXO COMP 150 OHMS 5% 1/4W 01121/ CB 1525 3 
0683-1535 R:FxXD COMP 15K OHMS 5% 1/4W 01121| CB 1535 8 
0683-1545 RtFXD COMP 150K OHM 5% 1/4W 01121| CB 1545 5 
0683-1625 RsFXD COMP 1600 OHMS 5% 1/4W 01121| CB 1625 1 
0683-1635 R:FXD COMP 16K OHM 5% 1/4W 01121) CB 1635 9 
0683-1815 R3FXD COMP 180 OHM 5% 1/4W 01121|/ CB 1815 22 
0683-1825 RtFXO COMP 1800 OHMS 5% 1/4W 01121| CB 1825 9 
0683-1835 R:—XO COMP 18K OHM 5% 1/4W 01121| CB 1835 13 
0683-1845 RtFxXD COMP 180K OHMS 5% 1/4W 01121/ CB 1845 5 
0683-2015 RtF&XO COMP 200 OHMS 5% 1/4W 01121| CB 2015 29 
0683-2025 RtFXD COMP 2000 OHM 5% 1/4W 01121] CB 2025 19 
L | =o a 
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aay lle Sy a 

@ Stock No, Description # Mfr. Mfr. Part No. TQ 
0683-2035 R:FXD COMP 20K OHMS 5% 174W 01121/ CB 2035 at 
0683-2205 R:FXO COMP 22 OHM 5% 1/4W 01121|/CB 2205 2 
0683-2215 R:FXD COMP 220 OHMS 5% 1/4W 01121/CB 2215 4 
0683-2225 RsFxXD COMP 2.2K OHM 5% 1/4W 01121) CB 2225 10 
0683-2235 R:FxXDO COMP 22K OHM 5% 1/4W ) O1121| CB 2235 16 
0683-2245 RtsFXD COMP 220K OHM 5% 1/4W O1121| CB 2245 2 
0683-2415 R:FxD COMP 240 OHMS 5% 1/4W 01121; CB 24ui8 3 
0683-2425 R:FxXD COMP 2400 OHMS 5% 1/4W 01121; CB 2425 4 
0683-2435 RsF—XD COMP 24K OHM 5% 1/4W 01121} CB 2435 3 
0683-2705 Rt:e™XD COMP 27 OHM 5% 1/4W 01121) CB 2708 6 
0683-2715 RsFxO COMP 270 OHMS 5% 1/4W 01121) CB 2715 1 
0683-2725 RsFXD COMP 2700 OHMS 5% 1L/4W 01121) CB 2725 13 
0683-2735 R:FXD COMP 27K OHM 5% 1/4W 01121) CB 2735 10 
0683-3025 R:FXDO COMP 3000 OHM 5% 1/4W 01121) CB 3025 25 
0683-3305 R:FxXD COMP 33 OHMS 5% 1/4w 01121) CB 3305 1 
0683-3315 RsFXD COMP 330 OHMS 5% 1/74W 01121) CB 3315 7 
0683-3325 Rs—xD COMP 3300 OHM 5% 1/74W 01121) CB 3325 8 
0683-3615 RsFXO COMP 360 OHM 5% 1/4W 01121) CB 3615 1 
0683-3915 Rt:FxXD COMP 390 OHMS 5% 174W 01121; CB 3915 12 
0683-3925 RsFxXO COMP 3900 OHMS 5% 1/4W 01121| CB 3925 97 
0683-3945 RsFXO COMP 390K OHMS 5% 1/4W 01121| CB 3945 32 
0683-4315 R:FxXD COMP 430 OHMS 5® 1/74W 01121) CB 4315 3 
0683-4325 R:&xXO COMP 4300 OHM S% 1/4W 01121) CB 4328 2 
0683-4335 R:FXO COMP 43K OHM 5% 1/4W 01121) CB 4335 Yi 
0683-4705 R8FXD COMP 47 OHM 5% 1/4W 01121) CB 4705 ? 
0683-4715 R:ExXO COMP 470 OHM 5% 1/4W 01121) CB 4715 8 
0683-4725 RtFxO COMP 4700 OHM 5% 1/4W 01121| CB 4725 24 
0683-4735 RtFXD COMP 47K OHMS 5% 174W 01121| CB 4735 24u 
0683-5105 R:FxO COMP 51 OHM 5% 1/4W 01121) CB 5105 
0683-5115 R:FXD COMP 510 OHMS 5% 174W 01121} CB 5115 3 
0683-5125 RsFXD COMP 5100 OHMS 5% 1/4W 01121) CB 5125 1 
0683-5135 R:FxO COMP S1K OHMS 5% 1/74W 01121/ CB §135 10 
0683-5615 Rs—XO COMP 560 OHMS 5% 1/74W 01121) CB 5615 5 
0683-5635 R8sFXO COMP 56K OHMS 5% 174W 01121} CB 5635 68 
0683-6205 R3:FXD COMP 62 OHM 5% 1/4W | O21 CB 6205 a 
0683-6225 R8sFXD COMP 6200 OHMS 5% i/4W 01121) CB 6225 4 
0683-6235 RtFXD COMP 62K OHM 5% 1/4W 01121) CB 6235 2 
0683-6805 R:FxXD COMP 68 OHMS 5® 1/4W 01121) CB 6805 5 
0683-6815 Rs:FxD COMP 680 OHMS 5% 1/4W 01121/ CB 6815 6 
0683-6825 R8sFXD COMP 6800 OHMS 5% 1/4W 01121) CB 6825 50 
0683-6835 RtexXD COMP 68K OHM 8% 1/4W 01121) CB 6838 18 
0683-7515 R:FXO COMP 750 OHMS 5% 1/4W 01121} CB 7515 3 
0683-7525 R:FXD COMP 7500 OHMS 58% 1/4W 01121|/ CB 7528 8 
0683-7535 RsFXD COMP 75K OHM 5% 1/4W 01121) CB 7535 1 
0683-8215 RsFxXD COMP 820 OHMS 58% 1/4W 01121; CB 8215 5 
0683-8225 RsFXD COMP 8200 OHMS 5% 1/4W O1121/ CB 8225 22 
0683=-8235 RsFXD COMP 82K OHM 5% 1/UW 01121| CB 8235 1 
0683-9105 R:FXD COMP 910 OHM 5% 1/4W 01121) CB 9105 6 
0683-9115 R:FXD COMP 910 OHM 8% 1/GW 01121/ CB 9115 3 
0683-9125 R:FXD COMP 9100 OHM 5% 1/4W 01121/ CB 9125 2 
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¢p Stock No, Description # Mfr. Part No, 
0683-9135 R:FXD COMP 91K OHMS 5% 174W 01121) CB 9135 2 
0686-1025 RtFXD COMP 1000 OHM 5% 172W 01121) EB 1025 3 
0686-1035 RsFXO COMP 10K OHM 5% 1/2W 01121/€B 1035 6 
0686-1045 RsFxXD COMP 100K OHM 5® 1/2W 01121/ EB 1045 1 
0686-1225 R:FXD COMP 1200 OHM 5% 172W 01121| EB 1225 2 
0686-1325 RtFXD COMP 123K OHM 5% 1/2W 01121) EB 1325 2 
0686-1525 RtFXD COMP 1500 OHM 5% 1/2W 01121|/ EB 1525 1 
0686-1825 R:FxO COMP 1800 OHM 5% 1/2W 01121/ EB 1825 1 
0686-2035 R:FXO COMP 20K OHM 5% 1/2W 01121| EB 2035 2 
0686-2225 R:FXO COMP 2200 OHM 5% 1/2W 01121| EB 2225 6 
0686-2235 RsFxXD COMP 22K OHM 5% 1/2W 01121| EB 2235 1 
0686-2725 RtFXD COMP 2700 OHM 5% 1/2W 01121| EB 2725 1 
0686-2735 RtFEXD COMP 27K OHM 5% 1/2W 01121) EB 2735 2 
6686-3025 R:FXD COMP 3000 OHM 88% 1/2W 01121| EB 3025 1 
0686-3325 R:FxD COMP 3300 OHM 5® 1/2W 01121| EB 3325 1 
0686-3625 R:FXD COMP 3600 OHM 5% 172W 01121) EB 3625 2 
0686-4715 R:FxD COMP 470 OHMS 5% I/2W 01121| EB 4715 3 
0686-4725 R:FXO COMP 4700 OHM 5% 1/2W 01121) EB 4725 2 
0686-4735 R:FEXD COMP 47K OHM 5% 1/2W 01121/ EB 4735 1 
0686 4735 R:FXD COMP 47K OHM 5% 1/2W 01121| EB 4735 1 
0686-4735 R:FXO COMP 47K OHM 5% 1/2W 01121| EB 4735 1 
0686 4735 RsFXD COMP 47K OHM 5% 1/2W 01121/ EB 4735 1 
0686-4735 R:FXD COMP 47K OHM 5% 172W 01121/ EB 4738 4 
0686 4735 RtFXD COMP 47K OHM 5% 1/2W 01121) EB 4735 3 
0686-4735 R:FXD COMP 47K OHM 5% 1/2W 01121) EB 4735 1 
0686 4735 RsFXxD COMP 47K OHM 5% 1/2W 01121] EB 4735 1 
0686-4735 R:FxD COMP 47K OHM 5% 1/2W 01121) EB 4735 1 
0686 4735 R:FXO COMP 47K OHM 5% 1/2W 01121| EB 4735 1 
0686-4735 R:FXD COMP 47K OHM 5% 1/2W 01121| EB 4735 2 
0686-6215 R:FXD COMP 620 OHM 5% 1/2W 01121) EB 6215 3 
0686-7525 RsFXD COMP 7500 OHM 5% 172W 01121/ EB 7525 42 
0686-8215 R:FxXD COMP 820 OHM 5% 1/2W 01121) €B8 8215 3 
0686-9115 RtFXD COMP 910 OHMS 5% 1/2W 01121) EB 9115 1 
0686-9125 R:FXD COMP 9100 OHM 5% 1/2W 01121) EB 9125 1 
0689-1525 R:FXD COMP 1500 OHM 5% 1W 01121| GB 1825 1 
0689 2035 R:FXD COMP 20K OHM 5% IW 01121) GB 2035 1 
0699-0013 RtFXD COMP 6.8 OHM 10% 1W 01121) GB 68G1 1 
0727-0081 RsFXD DEPC 600 OHM 18% 1/2W 19701| DC 1/2 ARS 1 
0727-0105 R:FxD C=FLM 1200 OHM 1% 1/2W 28480] 0727-0105 1 
0727-0387 RtFXD DEPC 442 OHM 1% 1/2W 19701) DC 172A RS 1 
0757-0914 R:FXO MET FLM 395 OHM 2% 1/8W 28480| 0757-0914 1 
0757-0917 RtFXD MET FLM 510 OHM 2% 1/8W 28480] 0757-0917 2 
0757-0937 R:FxXD MET FLM 326K OHM 2% 1/8W 28480| 0757-0937 1 
0757-0953 R:tFXD MET FLM 16K OHM 2% 1/8W 28480! 0757-0953 2 
0757-0955 RtFXD MET FLM 20K OHM 2% 1/8W 28480] 0757-0955 2 
0758-0004 R:FXO MET FLM 2700 OHM 5® 1/2W 28480] 0758-0004 12 
0758-0014 R:FXD MET OX 180 OHM 5% 28480| 0758-0014 1 
0758-0015 RsFXO MET FLM 220 OHMS 5% 1/2W 07115| C 20 7 
0758-0024 R:FXD MET FLM 100 OHM 5% 1/2W 28480| 0758-0024 1 
0758-0028 R:FXD MET FLM 270 OHMS 5% 1/2W 07115| C 20 1 
en od 
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(Cont'd) 


Description # 


0758-0043 
0758-0054 
0761-0020 
0766-0032 
0767-0001 


1200-0043 
1200-0076 
1200-0081 
1200-0087 
1200-0092 


1250-0118 
1251-0085 
1251-0087 
1251-0101 
1251-0135 


1251-0148 
1251-0158 
1251-0159 
1400-0084 
1450-0049 


1520-0001 
1520-0003 
1850-0038 
1850-0040 
1850-0048 


1850-0054 
1850-0062 
1850-0090 
1850-0091 
1850-0092 


1850-0101 
1850-0102 
1850-0158 
1851-0017 
1851-0024 


1853-0001 
18535-0003 
1853-0009 
1854-0003 
1854-0005 


1854-0008 
1854-0009 
1854-0018 
1901-0025 
1901-0026 


1901-0029 
1901-0040 
1901-0045 
1901-0049 
1902-0017 


01930-5 


RsFxD MET FLM 1800 OHM 5% 172W 
Rs:FXD MET FLM 330 OHMS 5% 1/2W 
R:—XD MET FLM 91 OHM 5% 1W 
RtFxO MET FLM 835 OHMS 2% 3W 
R:FXO MET FLM GOO OHMS 5% 3W 


INSULATOR! TRANSISTOR ANODIZED ALUMINUM 
INSULATOR! TRANSISTOR 

BUSHING? INSULATOR NYLON 

CLAMP! TRANSISTOR 

BUSHING! TRANSISTOR 


CONNECTOR :BNC 

CONNECTOR!IFEMALE 36-PIN MINAT 
CONNECTOR!IFEMALE SO-PIN MINAT 
CONNECTORSFEMALE 50-CONTACT 
CONNECTOR=-PRINTED CIRCUIT 15 CONTACTS 


CONNECTOR!POWER 3=PIN MALE 
CONNECTOR !6=CONTACT 
CONNECTOR?2X15 CONTACT 
FUSEHOLDERSEXTRACTOR POST TYPE 
INDICATOR SGLOW=-LAMP NEON 


PLATEtMOUNTING ELECTROLYTIC CAPACITOR 
MOUNTING PLATE !CAPACITOR 
TRANSISTORSPNP GERMANIUM 
TRANSISTORSGERMANIUM 2N383 PNP 
TRANSISTORSGERMANIUM 2N680 PNP 


TRANSISTORIGERMANIUM 2N652A PNP 
TRANSISTOR!GERMANI UM 
TRANSISTOR!SGERMANIUM 2N1183B PNP 
TRANSISTORIGERMANIUM 2N2048 PNP 
TRANSISTORIGERMANIUM 2N2043A PNP 


TRANSISTOR! SPL2N582 
TRANSISTOR!GE2N24U55 
TRANSISTORSPNP GERMANIUM 
TRANSISTORS 2N1304 
TRANSISTORIGE NPN 2N388A 


TRANSISTOR#PNP SILICON 30V 900MW 
TRANSISTORSPNP SILICON 
TRANSISTOR#SILICON PNP 
TRANSISTOR!NPN SILICON 
TRANSISTOR#2N708 NPN SILICON 


TRANSISTORINPN SILICON 
TRANSISTOR82N709 NPN SILICON 
TRANSISTORISILICON NPN 12V 
SEMICON DEVICE S8DIODE UUNCTION 
SEMICON DEVICE!DIODE SI 


SEMICON DEVICESDIODE SI 600V 
DIODE »SILICON!30 MA AT 1V 30 PIV 
SEMICON DEVICESDIODE SI 

SEMICON DEVICEtDIODE SI 

SEMICON DEVICE!DIODE SI 


T 


28480 
07115 
07115 
07115 
07115 


76530 
02735 
26365 
02735 
02735 


91737 
02660 
02660 
02660 
95354 


60427 
95354 
95354 
75915 
28480 


28480 
37942 
86684 
94154 
04713 


04713 
28480 
86684 
87216 
04713 


28480 
28480 
28480 
01295 
12952 


28480 
28480 
28480 
28480 
07263 


28480 
07263 
28480 
28480 
14099 


28480 
28480 
14099 
14099 
28480 


Mfr. Part No. 


0758-0043 
Cc 20 

C32 

Ceigs 
LEIeS 


294457 


oBD# 
S7T4YUSPECIAL 


ono 


8427 


57-40360(375) 
57-4057=-40500 (375) 


57-20500 
SO-615UR 


H-1061 1G=5L 


CO-606S 
FD-630S 
342014 
1450-0049 


1520-0001 
TYPE BP2 
1850-0038 
2N3583 
2N650 


2N652A 
1850-0062 
2N11858 
2N204u8 
2N2045 


1850-0101 
1854-0102 
1850-0158 
2N1304 
N388A 


1853-0001 
1853-0003 
1853-0009 
1854-0003 
2N708 


1854-0008 
2N709 
1854-0018 
1901-0025 
SA-785 


1901-0029 
1901-0040 
SA-788 
SC-05 
1902-0017 


# See list of abbreviations in introduction to this section 
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Section VI 
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@) Stock No. 


Table 6-2. Replaceable Parts 


Description # 


1902-0039 
1902-0057 
1902-0214 


1910-0016 


1910-0021 
1910-0022 
1910-0034 
1970-0009 
2100-0318 


2100-0319 
2100-0354 
2100-0392 
2100-1412 
2110-0006 


2110-0007 
2140-0015 
2140-0028 
2190-0046 
2390-0015 
3100-0315 
3100-0380 
3100-0389 
3100-0390 
3101-0014 
3101-0034 


3101-00357 
3140-0052 
3160-0060 
5040-0170 
8120-0078 


8500-0059 
9100-0164 
9100-0166 
9110-0051 
9140-0114 
9140-0125 
9140-0127 
9140-01 36 
9140-0137 
9140-01 38 
9140-0141 
9140-0142 
9140-0143 
9140-0146 
9140-0158 
9140-0159 
9170-0016 


05212-6011 
05232-6008 
05232-6009 
05243-0007 
05243-2015 


SEMICON DEVICESDIODE INI597ASILICON 
SEMICON DEVICEs:DIODE SILICON 
DIODESSILICON BREAKDOWN S56ce2V 10% 1¢5W 


SEMICON DEVICE s:DIODE GERMANIUM 


SEMICON DEVICE 8DIODE 

SEMICON DEVICE!OIODE GE 100MA 6PIV 3¢5NS 
DIODE GERMANIUM 

ELECTRON TUBESINDICATOR 10 DIGIT 
RtVAR 280K OHM 20% 1/4W/SPST SW 
RtVAR COMP 1000 OHM 30% COMP LIN 1/4W 
R:VAR ww 1000 OHM 10% LIN 2w 

RtvAR ww LIN 2K OHM 108% 6.25W 

RsyvAR COMP S00 OHM 20% LIN 1/4W 
FUSESCARTRIDGE 2AMP 125V SLOW BLOW 


FUSEtCARTRIDGE 1 AMP 250V SLOW BLOW 
LAMP8GLOW NEON NE=-2H 

LAMP?GLOW 1715W 

WASHER? SPLIT LOCK 

SCREW SMACHINE 

SWITCH sROTARY 6 SECTION 10 POSITION 
SWITCHtROT 5-SECT 5-POS 

SWITCHSROT 1-SECT 3-P0OS HP SPEC 
WITCHIROT 2=-SECT 9=-POS AP SPEC 
WITCH:PUSH SPOT NE 

SWITCHSSLIOE 4 POT O+5 AMP 125 VOC 


SWITCH:TOG SPST 3 AMP 125V 
MOTORSELECTRICAL SHADED POLE 115V 3470 RPM 
FAN IMPELLERSAXIAL 

SUPPORT! PRINTED CIRCUIT BOARD 

CABLEtPOWER SVT-18—-3 7e5FTe 


SILICONE GREASE (FOR TRANSISTOR HEAT=SINK) 
TRANSFORMER POWER 
TRANSFORMER 8 POWER 
INDUCTOR tAcFe 
COIL8FXD RF 10 UH 
COILs:FXD 0,9=1.9 UK 
COIL8FXO 8,3-18.7 UA 
COIL8FXO RF 22 UH 
COILtFxXD RF 100 UH 
COILSFXO RF 180 UH 
COIL8FxXD RF 0,68 UH 
COILsFXD RF 2,2 UM 
COIL8FxXD RF 3-3 UH 
COIL!FxXO RF 10-0 UH 
COILSFXD 1eOUH 10% 
COILSFXD O-47UH 20% 
BE ADS MAGNETIC 


READOUT BLOCK ASSEMBLY 
DECIMAL COUNTER ASSEMBLY 
DECADE DIVIDER ASSEMBLY 
RETAINER?LATCH 

PAWL 


(Cont'd) 


Model 5245L 


Miz, PartNo. [r@h | 


81458 
28480 
28480 


93332 


73295 
28480 
28480 
835594 
28480 


28480 
28480 
28480 
28480 
71400 


71400 
24455 
24455 
28480 
73076 
28480 
28480 
28480 
28480 
82389 
42190 


04009 
28480 
06812 
28480 
70903 


71984 
28480 
28480 
28480 
28480 
28480) 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
99800 
99800 
02114 


28480 
28480 
28480 


2848 
28480 


iN1597A/3Z222T5 


1902-0057 
1902-0214 


02361 


HPS 1672A 
1910-0022 
1910-0034 
B5991 

2100-0318 


2100-0319 
2100-0354 
2100-0392 
2100-1412 
MOL2 


MOL 1 
NE 2H 


NE 2E FROSTED 


2190-0046 
OBD 
3100-0315 
3100-0380 
3100-0389 
3100-0390 
4S-1106 
66335 


83050-A 
3140-0052 
0-445 4 
5040-0170 
KH4147 


#5 COMPOUND 


9100-0164 
9100-0166 
9110-0051 
9140-0114 
J pito- O12 
140-012 
9140-0146 
9140-0137 
9140-0138 
9140-0141 
9140-0142 
9140-0143 
9140-0146 
1025-20 


1025-SERIES 
56-590-65138 


05212 6011 
05232-6008 
05232-6009 


5] O5Sus=2013 


es seen ee MeeN eT ef 


+ See list of abbreviations in introduction to this section 
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Model 5245L Section VI 
Table 6-2 


Table 6-2. Replaceable Parts (Cont'd) 


@ Stock No. Description # Mfr. Part No. 


05243-2014 SHAFT S&LATCH 28480| 05243-2014 1 
05243-2015 KNOB 28480/ 05243-2015 1 
08243-2018 HOUSING !PLUG-IN 28480) 05243-2018 1 
05243-6036 PANEL PLUG-IN 28480! 05243-6036 i 
05244-0008 RETAINERtFRONT PLATE 28480 05243-0008 1 
08248-2005 PANEL 8FRONT 05248-2005 1 
05245-2007 PANEL tREAR 28480| 05245-2007 1 
08248-2008 BOARD® BLANK PC 28480/ 05248-2008 1 
08245-6013 ASSY! OSCILLATOR BOARD 28480) 05245-6013 1 
0S245A-16A ASSEMBLY 3 CABLE 28480) 0524SA—-16A 1 
3150-0037 AIR FILTER ASSY 284860] 3150-0037 1 
§212A-65C ASSY!tDECADE DIVIDER 28480) 5212A-68C 6 
§212A-65CH-1 BOAROSBLANK PeCe 28480| 5212A-68CH-1 6 
S212L-uA ASSY?:DECIMAL COUNTER 28480/} 5212L=-UA 5 
S212. -uAa}i BLANK BOARD?3P.C. 28480} 5212.L—4A-] 5 
§212L-83A SUPPORT s READOUT 26480) 5212A-83A 1 
§212L-838 READOUT UNITS 28480] 5212L-3838 1 
524u3A—12C BRACKET: SWITCH 28480) 5243A-12C 3 
S2U3A-1 2E SUPPORT sCAPACI TOR 28480) 5243A-12E 1 
S24U3A—-12F BRACKETSCRYSTAL OVEN 28480) 52435A-1 2F p | 
S24U3A-20A HOUSING SFAN 28480) 5243A-20A 1 
S2U3A-UUA KITt S4/u** RACK MOUNT 28480! 5243A-4UA 1 
S243A-U7C SUPPORT 8 PANEL 28480) 5243A-47C 1 
S2uU3A—-55A SHIELDtOSCILLATOR 28480} 5243A-58A 1 
S2U3A-65A-1 BOARDSBLANK P.C. 28480) 5243A-68A=1 1 
524 3A-65C ASSYSMULTIPLIER 28480) 5243A-65C 1 
§2u3A-65C-1 BOARD?BLANK PeCeo 28480) 5243A-65C-1 1 
§243A-65H ASSY%REGULATOR 28480| 5243A-68H 1 
S243A-65H-1 BOARD?BLANK PoC. 28480) 5243A-6SH-1 1 
S243A-65J5 ASSY!STIME=-BASE CONTROL 28480) 5243A-68J 1 
§243A-65J5-1 BOARDSBLANK P.Ceo 28480) 5243A-68J-1 1 
5243A-65L ASSYtRECTIFIER 28480! 8243A-68L 1 
§24u3A-65L—-1 BOARDSBLANK P.Ce 28480/ 5243A-65L-—1 1 
5243A-65R ASSYS8GATE CONTROL 28480) 5243A-68R 1 
5243A-65R-1 BOARD*BLANK P.Ce 28480) 5243A-65R-1 1 
52434-6558 ASSY*SAMPLING CONTROL 28480) 5243A-65S 1 
§243A-65S-1 BOARD®BLANK PeCe 28480) 5243A-65S-1 1 
S2U3A-65T ASSYSOVEN CONTROL 28480] 5243A-65T 1 
S243A-65T=-1 BOARDS BLANK PeCe 28480| 5243A-68T=-1 1 
S24U3A—-69A ASSYSCRYSTAL OVEN 28480! 5243A-69A 1 
5243A-69A-1 BOARDSBLANK P.Ceo 28480| S243A 69A 1 1 
S2U3A—6A GUARD tFAN 28480) 5243A-6A 1 
S52U3L-107A BAR #tREADOUT 28480! 5243L-107A 1 
S2U3L-110A GUIDE *BOARD FRONT 28480) 5243L-110A 1 
§243L-110B8 GUIDE&8BOARD REAR 28480!) 5243L-1108 1 
S243L-110C GUIDE tBOARD DUAL 28480) 5243L-110C 1 
5243-128 BRACKET :B80ARD 284u80/ 5243L-12B 1 
524u3_-12C BRACKET&BOARD GUIDE 28480) 5243L-12C 1 
S24U3L—-174 BUSHING*tLATCH 28480) S243L-17A 1 
S2USL—-41A PLATE &8CASTING 28480! 5243L—-U1A 1 
+ See list of abbreviations in introduction to this section 
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Table 6-2. Replaceable Parts 


tp) Stock No. 


5243-558 
524U3L-65A 
5243-658 
5243L-658-1 
5243L-83A 


5243L-858 
5243L-85C 
S2435L-914A 
5243L-99A 
52U5A-65C 


5245A-65C-1 
5245A-65K 
5245A-65K=-1 
524U5A-65M 
5245A-65M—1 


S2U5L-19A 
5245-198 


524U5L-4B 
5245L-55A 


Setotooss 
9140-0125 


9140-0126 
9140-0127 


6-42 


ieee ere 


SHIELO: INPUT 
ASSYSDECIMAL POINT 
ASSYtMEASUREMENT UNITS 
BOARD&BLANK P.C. 
HOLDER: DECIMAL 


COVERS READOUT 
INSERTSUNITS READOUT 
SPRING8LATCH 

wINDOW 

ASSYSDECIMAL COUNTER 


BOARD?BLANK P.C. 
ASSY8FUNCTION CONTROL 
BOARD!BLANK PeCe 
ASSYSINPUT AMPLIFIER 
BOARD? BLANK PeCe 


ASSYSOUTPUT SWITCH 
ASSY!MODE SWITCH 


ASSY*READOUT 

SHIELDS AMPLIFIER 
ASSY:PANEL SWITCH 
TRANSFORMERe PULSE 
COIL:VAR 0,.9-1.9 UH 
COIL sVAR 1.76—4.02 UH 
COIL:VAR 8.3-18.7 UH 


Description # 


(Cont'd) 


—+——— 


Mfr. 


28480 
28480 
28480 
28480 
28480 


28480 
28480 
28480 
28480 
28480 


28480 
28480 
28480 
28480 
28480 


28480 
28480 


28480 
28480 
28480 
28480 
28480 
28480 
28480 


Model 5245L 


Mfr. Part No. Tro} | i 


5243L-558 
5243L-65A 
52435L-65B8 
5243L-65B8-1 
5243L-83A 


5243L-838 
5243L-83C 
S243L-91A 
5243L-994 
5245A-65C 


5245Aa-65C=-1 
5245A-65K 
5245A-65K-1 
5245A-65M 
5245A-65M-1 


S245L-19A 
5245L-198 


5245L-4B 
5245L-55A 
5245L-95A 
9130-0035 
9140-0125 
9140-0126 
9140-0127 


+ See list of abbreviations in introduction to this section 
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Model 5245L 


Code 
No. Manufacturer Address 
0000 U.S.A. Common Any supplier of U.S, 
00136 McCoy Electronics Mount Holly Springs, Pa. 
00213 Sage Electronics Corp. Rochester, N.Y. 
00334 Humidial Colton, Calif. 
0373 Garlock Inc., 
Electronics Products Div. Camden, N.J. 
0656 Aerovox Corp. New Bedford, Mass. 
0779 Amp, Inc. Harrisburg, Pa. 
00781 Aircraft Radio Corp. Boonton, NJ. 
0815 Northern Engineering Labortories, Inc. 
Burlington, Wis. 
00853 Sangamo Electric Co., 
Pickens Div. Pickens, S.C. 
00866 Goe Engineering Co. Los Angeles, Calif. 
00891 Carl E. Holmes Corp. Los Angeles, Calif. 
01121 Allen Bradley Co. Milwaukee, Wis. 
01255 Litton Industries, Inc. Beverly Hills, Calif. 
01281 TRW Semiconductors, Inc. Lawndale, Calif. 
01295 Texas Instruments, Inc. 
Transistor Products Div. Dallas, Texas 
01349 The Alliance Mfg. Co. Alliance, Ohio 
01589 Pacific Relays, Inc. Van Nuys, Calif. 
01930 Amerock Corp. Rockford, Ill. 
01961 Pulse Engineering Co. Santa Clara, Calif. 
02114 Ferroxcube Corp. of America Saugerties, N.Y. 
02286 Cole Rubber and Plastics Inc. Palo Alto, Calif. 
02660 Amphenol-Borg Electronics Corp. Chicago, Ill. 
02735 Radio Corp. of America, Semiconductor 
and Materials Div. Somerville, NJ. 
02771 Vocaline Co. of America, Inc. 
Old Saybrook, Conn. 
02777 Hopkins Engineering Co. San Fernando, Calif. 
03508 G.E. Semiconductor Prod. Dept. Syracuse, N.Y. 
03705 Apex Machine & Tool Co. Dayton, Ohio 
03797 Eldema Corp. Compton, Calif. 
03877 Transitron Electric Corp. Wakefield, Mass. 
03888 Pyrofilm Resistor Co.,Inc. Cedar Knolls, NJ. 
03954 Singer Co., Diehl Div., 
Finderne Plant Somerville, NJ. 
04009 Arrow, Hart and Hegeman Elect. Co. 
Hartford, Conn. 
4013 Taurus Corp. Lambertville, N.J. 
4062 Elmenco Products Co. New York, N.Y. 
4222 Hi-Q Division of Aerovox Myrtle Beach, S.C. 
4354 Precision Paper Tube Co. Chicago, Ill. 
4404 Dymec Division of Hewlett-Packard Co. 
Palo Alto, Calif. 
04651 Sylvania Electric Products, 
Microwave Device Div. Mountain View, Calif. 
4713 Motorola, Inc., Semiconductor Prod. Div. 
Phoenix, Arizona 
4732 Fitron Co., Inc., Western Div. Culver City, Calif. 
04773 Automatic Electric Co. Northlake, Ill. 
04796 Sequoia Wire Co. Redwood City, Calif. 
04811 Precision Coil Spring Co. El Monte, Calif. 
4870 P.M. Motor Company Westchester, Ill. 
5006 Twentieth Century Plastics, Inc. 
‘ Los Angeles, Calif. 
5277 Westinghouse Electric Corp. 
Semi-Conductor Dept. Youngwood, Pa. 
05347 Ultronix, Inc. San Mateo, Calif. 
05593 Illimitronic Engineering Co. Sunnyvale, Calif. 
05616 Cosmo Plastic 
(c/o Electrical Spec. Co.) Cleveland, Ohio 
5624 Barber Colman Co. Rockford, Ill. 
05728 Tiffen Optical Co. 
Roslyn Heights, Long Island, N.Y. 
05729 Metro-Tel Corp. Plainview, N.Y. 
5783 Stewart Engineering Co. Santa Cruz, Calif. 
5820 Wakefield Engineering Inc. Wakefield, Mass. 
06004 The Bassick Co. Bridgeport, Conn. 
06175 Bausch and Lomb Optical Co. Rochester, N.Y. 
6402 €.T.A. Products Co. of America Chicago, Ill. 
06475 Western Devices Inc. Burbank, Calif. 
6540 Amatom Electronic Hardware Co., Inc. 
New Rochelle, N.Y. 
6555 Beede Electrical Instrument Co., Inc. 
Penacook, N.H. 
6666 General Devices Co., Inc. Indianapolis, Ind. 
06751 Nuclear Corp. of America 
U.S. Semcor Div. Phoenix, Ariz. 
6812 Torrington Mfg. Co., West Div. Van Nuys, Calif. 
06980 Eitel-McCullough Inc. San Carlos, Calif. 
07088 Kelvin Electric Co. Van Nuys, Calif. 
07115 Corning Glass Works 
Electronic Components Dept. Bradford, Pa. 
07126 Digitran Co. Pasadena, Calif. 
00015-40 


The following code numbers are from the Federal Su 
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pply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) 


and H4-2 (Code to Name) and their latest ereneat The date of revision and the date of the supplements used appear at 


the bottom of each page. Alphabetical codes 


Revised: May, 1965 


01930-3 


Code 
No. 


7137 
07138 


7149 
07233 
7261 
07263 


07322 
7387 
07700 
7910 
7933 


07966 


7980 
08145 
08289 
08358 


08664 
08717 
08718 


08792 


08984 
09026 
09134 
09145 
09250 
09569 


10214 


10411 
10646 
11236 
11237 


11242 
11312 
11534 
M7 


11717 
11870 
12136 
12697 
12859 
12881 
12930 
13103 
13396 
13835 


14099 
14193 
14298 
14493 
14655 
14960 
15203 
15291 
15558 


15772 


15818 
15909 


16037 
16352 
16688 


16758 
17109 
17474 
18476 
18486 
18583 
18873 
19315 


19500 


19701 


Monufocturer Address 


Transistor Electronics Corp. Minneapolis, Minn, 
Westinghouse Electric Corp. 


Electronic Tube Div. Elmira, N.Y. 
Filmohm Corp. New York, N.Y, 
Cinch-Graphik Co. City of Industry, Calif, 
Avnet Corp. Los Angeles, Calif. 


Fairchild Camera & Inst. Corp., 

Semiconductor Div. Mountain View, Calif. 
Minnesota Rubber Co. Minneapolis, Minn, 
The Birtcher Corp. Los Angeles, Calif. 
Technical Wire Products Inc. Cranford, N.J. 
Continental Device Corp. Hawthorne, Calif. 
Raytheon Mfg. Co., 

Semiconductor Div. 
Shockley SemiwConductor 

Laboratories 
Boonton Radio Corp. 
U.S. Engineering Co. 
Blinn, Delbert, Co. 
Burgess Battery Co. 

Niagara Falls,Ontario, Canada 

The Bristol Co. Waterbury, Conn. 

Sloan Company Sun Valley, Calif. 
ITT Cannon Electric Inc., Phoenix Div. 

Phoenix, Arizona 

CBS Electronics Semiconductor 

Operations, Div. of C.B.S.,Inc. 
Mel-Rain 
Babcock Relays Div. 
Texas Capacitor Co. 
Atohm Electronics 
Electro Assemblies, Inc. 
Mallory Battery Co. of 

Canada, Ltd. Toronto, Ontario, Canada 
General Transistor Western Corp. 

Los Angeles, Calif. 
Berkeley, Calif. 
Niagara Falls, N.Y. 
Berne, Ind. 


Mountain View, Calif. 


Palo Alto, Calif. 
Rockaway, NJ. 
Los Angeles, Calif. 
Pomona, Calif. 


Lowell, Mass. 
Indianapolis, Ind. 
Costa Mesa, Calif. 

Houston, Texas 
Sun Valley, Calif. 
Chicago, Ill. 


Ti-Tal, Inc. 


Carborundum Co. 
CTS of Berne,inc. 
Chicago Telephone of California, Inc. 
So. Pasadena, Calif. 
Bay State Electronics Corp. Waltham, Mass. 
Microwave Electronics Corp. Palo Alto, Calif. 
Duncan Electronics Inc. Costa Mesa, Calif. 
General Instrument Corp., Semiconductor Div., 
Products Group Newark, NJ. 
Imperial Electronic, Inc. Buena Park, Calif. 
Melabs, Inc. Palo Alto, Calif. 


Philadelphia Handle Co. Camden, N.J. 
Clarostat Mfg. Co. Dover, N.H. 
Nippon Electric Co., Ltd. Tokyo, Japan 
Metex Electronics Corp. Clark, NJ. 


Delta Semiconductor Inc. Newport Beach, Calif. 
Thermolloy Dallas, Texas 
Telefunken (G.M.B.H.) Hanover, Germany 
Midland-Wright Div. of Pacific Industries, Inc. 
Kansas City, Kansas 
Newbury Park, Calif. 
Santa Monica, Calif. 
Conshohocken, Pa. 
Loveland, Colo. 
Newark, NJ. 
San Jose, Calif. 
New York, N.Y. 
N.Hollywood, Calif. 


Sem-Tech 
Calif. Resistor Corp. 
American Components, Inc. 
Hewlett-Packard Company 
Cornell Dublier Electric Corp. 
Williams Mfg. Co. 
Webster Electronics Co. 
Adjustable Bushing Co. 
Micron Electronics 
Garden City, Long Island, N.Y. 
Twentieth Century 

Coil Spring Co. Santa Clara, Calif. 
Amelco Inc. Mt. View, Calif. 
Daven Div. Thomas A. Edison Ind. 

McGraw-Edison Co. Long Island City, N.Y. 
Spruce Pine Mica Co. Spruce Pine, N.C. 
Computer Diode Corp. Lodi, N.J. 
Ideal Prec. Meter Co., Inc. 

De Jur Meter Div. Brooklyn, N.Y. 
Delco Radio Div. of G.M. Corp. Kokomo, Ind. 
Thermonetics Inc. Canoga Park, Calif. 
Tranex Company Mountain View, Calif. 
Ty-Car Mfg. Co.,Inc. Holliston, Mass. 
Radio Industries Des Plaines, Ill. 
Curtis Instrument, Inc. Mt. Kisco, N.Y. 
E.1. DuPont and Co.,Inc. Wilmington, Del. 
The Bendix Corp., 

Eclipse-Pioneer Div. 
Thomas A. Edison Industries, 

Div. of McGraw-Edison Co. West Orange, NJ. 
Electra Mfg. Co. Independence, Kansas 


Teterboro, N.J. 


Address 


Manufacturer 


General Atronics Corp. 
Executone, Inc. 
Fansteel Metallurgical Corp. 
The Fafnir Bearing Co. 
G.E. Lamp Division 
Nela Park, Cleveland, Ohio 
General Radio Co. West Concord, Mass. 
Gries Reproducer Corp. New Rochelle, N.Y. 
Grobet File Co. of America, Inc. 
Carlstadt, NJ. 
Lancaster, Pa. 
Palo Alto, Calif. 
Owensboro, Ky. 
Chicago, Ill. 


Philadelphia, Pa, 
New York, N.Y. 
No. Chicago, Ill. 

New Britain, Conn. 


Hamilton Watch Co. 
Hewlett-Packard Co. 
G.E. Receiving Tube Dept. 
Lectrohm Inc. 
Stanwyck Coil Products Ltd. 
Hawkesbury, Ontario, Canada 
P.R. Mallory & Co.,Inc. Indianapolis, Ind. 
Mechanical Industries Prod. Co. Akron, Ohio 
Miniature Precision Bearings, Inc. Keene, N.H. 
Muter Co. Chicago, Ill. 
C.A. Norgren Co. Englewood, Colo. 
Ohmite Mfg. Co. Skokie, Ill. 
Polaroid Corp. Cambridge, Mass. 
Precision Thermometer & Inst. Co. 
Southampton, Pa. 
Lexington, Mass. 
Westminster, Md. 
Waltham, Mass. 


Raytheon Company 
Rowan Controller Co. 
Sanborn Co. 


Shallcross Mfg. Co. Selma, N.C. 
Simpson Electric Co. Chicago, Ill. 
Sonotone Corp. Elmsford, N.Y. 


Raytheon Co. Commercial Apparatus & 

Systems Div. 
Spaulding Fibre Co.,Inc. 
Sprague Electric Co. 
Telex, Inc. 
Thomas & Betts Co. 
Triplett Electrical Inst. Co. 
Union Switch and Signal, Div. of 

Westinghouse Air Brake Co. Pittsburgh, Pa. 
Universal Electric Co. Owosso, Mich. 
Ward-Leonard Electric Co. Mt. Vernon, N.Y. 
Western Electric Co.,Inc. New York, N.Y. 
Weston Inst. Div. of Daystrom, Inc. 

Newark, NJ. 

Wittek Mfg. Co. Chicago, Ill. 
Revere Wollansak Div. Minn. Mining & 


Tonawanda, N.Y. 
North Adams, Mass. 
St.Paul, Minn, 
Elizabeth, NJ. 
Bluffton, Ohio 


Mfg. Co. St. Paul, Minn. 
Allen Mfg. Co. Hartford, Conn. 
Allen Mfg. Co. Hartford, Conn. 


Allmetal Screw Product Co. Inc. 
Garden City, N.Y. 


Atlantic India Rubber Works, Inc. Chicago, Ill. 
Amperite Co.,Inc. Union City, N. J. 
Belden Mfg. Co. Chicago, Ill. 


Cleveland, Ohio 
New York, N.Y. 


Bird Electronic Corp. 

Birnbach Radio Co. 

Boston Gear Works Div. of 
Murray Co. of Texas 

Bud Radio, Inc. Willoughby, Ohio 

Camloc Fastener Corp. Paramus, N.J. 

Cardwell Condenser Corp. Lindenhurst L.I., N.Y. 

Bussmann Mfg. Div. of 
McGraw-Edison Co. 


Quincy, Mass. 


St. Louis, Mo. 


Chicago Condenser Corp. Chicago, Ill. 
Calif. Spring Co.,Inc. Picc-Rivera, Calif. 
CTS Corp. Elkhart, Ind. 


Los Angeles, Calif. 
Burbank, Calif. 
Chicago, Ill. 


ITT Cannon Electric Inc. 
Cinema Engineering Co. 
C.P. Clare & Co. 
Centralab Div. of Globe Union Inc. 

Milwaukee, Wis. 
Commercial Plastics Co. 
The Cornish Wire Co. 
Chicago Miniature Lamp Works 
A.0. Smith Corp., Crowley Div. 


New York, N.Y. 
Chicago, Ill. 


West Orange, NJ. 


Cinch Mfg. Co., Howard B. Jones Div. 


Chicago, Ill. 
Midland, Mich. 


Dow Corning Corp. 

Electro Motive Mfg. Co.,Inc. 
Willimantic, Conn, 

Coto Coil Co.,Inc. 

John E. Fast Co., Div. Victoreen Instr. Co. 


Chicago, Ill. 
Dialight Corp. Brooklyn, N.Y. 
Indiana General Corp., Electronics Div. 

Keasby, NJ. 
Drake Mfg. Co. Chicago, Ill. 


So. Norwalk, Conn, 


Chicago, Ill. 


Providence, R.|. 


Code 
No. 


72825 
72928 
72964 
72982 
73061 
73076 
73138 


73293 
73445 


73506 
73559 
73682 


73734 
73743 
73793 
73846 
73899 
73905 
74276 
74455 
74861 
74868 


74970 
75042 
75378 
75382 
75818 
75915 
76005 
76210 
76433 


76487 
76493 
76530 
76545 
76854 
77068 


77075 
77221 


77252 
77342 


77630 
77638 


77764 
77969 
78189 


78283 
78290 
78452 
78471 
78488 
78493 
78553 
78790 
78947 
79136 
79142 
79251 
79727 


79963 
80031 


80120 
80130 
80131 


80207 


80223 
80248 
80294 
80411 
80486 
80509 


ave been arbitrarily assigned to suppliers not appearing in the H4 handbooks. 


Manufacturer Address 


Hugh H. Eby Inc. Philadelphia, Pa, 
Gudeman Co. Chicago, Ill. 
Robert M, Hadley Co. Los Angeles, Calif. 
Erie Technological Products, Inc. Erie, Pa, 
Hansen Mfg. Co., Inc. Princeton, Ind. 
H.M. Harper Co. Chicago, Ill. 
Helipot Div. of Beckman Inst., Inc. 
Fullerton, Calif. 

Hughes Products Division of 

Hughes Aircraft Co. Newport Beach, 
Amperex Electronic Co., Div. of North 

American Phillips Co., Inc. Hicksville, N. Y. 
Bradley Semiconductor Corp. Hamden, Conn. 
Carling Electric, Inc. Hartford, Conn. 
George K. Garrett Co., Div. 

MSL Industries Inc. 


Calif. 


Philadelphia, Pa, 


Federal Screw Products Inc. Chicago, III. 
Fischer Special Mfg. Co. Cincinnati, Ohio 
The General Industries Co. Elyria, Ohio 
Goshen Stamping & Tool Co. Goshen, Ind. 


JFD Electronics Corp. 
Jennings Radio Mfg. Corp. 
Signalite Inc. 


Brooklyn, N.Y. 
San Jose, Calif. 

Neptune, NJ. 
J.H. Winns, and Sons Winchester, Mass. 
Industrial Condenser Corp. Chicago, Ill. 
R.F. Products Division of Amphenol- 

Borg Electronics Corp. Danbury, Conn. 
E.F. Johnson Co. Waseca, Minn. 
International Resistance Co. Philadelphia, Pa. 


James Knights Co. Sandwich, Ill. 
Kulka Electric Corporation Mt. Vernon, N.Y. 
Lenz Electric Mfg. Co. Chicago, III. 
Littlefuse, Inc. Des Plaines, Ill. 
Lord Mfg. Co. Erie, Pa, 
C.W. Marwedel San Francisco, Calif. 
General Instrument Corp., 

Micamold Div. Newark, N.J. 
James Millen Mfg. Co.,Inc. Malden, Mass. 
J.W. Miller Co. Los Angeles, Calif. 


Monadnock Mills 
Mueller Electric Co. 
Oak Manufacturing Co. 
The Bendix Corp. 

Bendix Pacific Div. 
Pacific Metals Co. 
Phanostran Instrument and 

Electronic Co. South Pasadena, Calif. 
Philadelphia Steel and Wire Corp. 

Philadelphia, Pa. 
American Machine & Foundry Co. 

Potter & Brumfield Div. Princeton, Ind. 
TRW Electronic Components Div. Camden, N.J. 
General Instrument Corp., Rectifier Div. 
Brooklyn, N.Y. 
Harrisburg, Pa. 
Torrance, Calif. 


San Leandro, Calif. 
Cleveland, Ohio 
Crystal Lake, III. 


No. Hollywood, Calif. 
San Francisco, Calif. 


Resistance Products Co. 
Rubbercraft Corp. of Calif. 
Shakeproof Division of Illinois 


Tool Works Elgin, Ill. 
Signal Indicator Corp. New York, N.Y. 
Stuthers-Dunn Inc. Pitman, N.J. 
Thompson-Bremer & Co. Chicago, Ill. 
Tilley Mfg. Co. San Francisco, Calif. 
Stackpole Carbon Co. St. Marys, Pa. 


Standard Thomson Corp. 
Tinnerman Products, Inc. 
Transformer Engineers 
Ucinite Co. 
Waldes Kohinoor Inc. 
Veeder Root, Inc. 
Wenco Mfg. Co. 
Continental-Wirt Electronics Corp. 

Philadelphia, Pa, 
New Rochelle, N.Y. 


Waltham, Mass. 
Cleveland, Ohio 

San Gabriel, Calif. 
Newtonville, Mass. 
Long Island City, N.Y. 
Hartford, Conn. 
Chicago, Ill. 


Zierick Mfg. Corp. 

Mepco Division of Sessions 
Clock Co. Morristown, N.J. 

Schnitzer Alloy Products Co. Elizabeth, NJ. 

Times Telephoto Equipment New York, N.Y. 

Electronic Industries Association. Any brand 
Tube meeting EIA standards-Washington, D.C. 

Unimax Switch, Div. Maxon 


Electronics Corp. Wallingford, Conn. 


United Transformer Corp. New York, N.Y. 
Oxford Electric Corp. Chicago, Ill. 
Bourns Laboratories, Inc. Riverside, Calif. 
Robertshaw Controls Co. Hillsboro, Ohio 


All Star Products Inc. 
Avery Adhesive Label Corp. 


Defiance, Ohio 
Monrovia, Calif. 


From: FSC. Handbook Supplements 
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Section VI 
Table 6-3 


Code 
No. Manufacturer Address 
80583 Hammarlund Co., Inc. New York, N.Y. 
80640 Stevens, Arnold, Co., Inc. Boston, Mass. 
81030 International Instruments Inc. Orange, Conn. 
81073 Grayhill Co. LaGrange, Ill. 
81095 Triad Transformer Corp. Venice, Calif. 
81312 Winchester Electronics Co., Inc. Norwalk, Calif. 
81349 Military Specification = 8 ......cvee 
81415 Wilkor Products, Inc. Cleveland, Ohio 
81483 International Rectifier Corp. El Segundo, Calif. 
81541 The Airpax Products Co. Cambridge, Mass. 
81860 Barry Controls, Div. Barry Wright Corp. 
Waterton, Mass. 
82042 Carter Precision Electric Co. Skokie, Ill. 
82047 Sperti Faraday Inc., Cooper Hewitt 
Electric Div, Hoboken, N.J. 
82142 Jeffers Electronics Division of 
Speer Carbon Co. Du Bois, Pa. 
82170 Fairchild Camera & Inst. Corp., 
Defense Prod. Division Clifton, NJ. 
82209 Maguire Industries, Inc. Greenwich, Conn, 
82219 Sylvania Electric Prod. Inc. 
Electronic Tube Division Emporium, Pa. 
82376 Astron Division, Renwell Industries Inc. 
East Newark, N.J. 
82389 Switchcraft, Inc. Chicago, Ill. 
82647 Metals & Controls Inc. 
Spencer Products Attleboro, Mass. 
82768 Phillips-Advance Control Co. Joliet, Ill. 
82866 Research Products Corp. Madison, Wis. 
82877 Rotron Mfg. Co., Inc. Woodstock, N.Y. 
82893 Vector Electronic Co. Glendale, Calif. 
83053 Western Washer Mfg. Co. Los Angeles, Calif. 
83058 Carr Fastener Co. Cambridge, Mass. 
83086 New Hampshire Ball Bearing, Inc. 
Peterborough, N.H. 
83125 General Instrument Corp., 
Capacitor Div. Darlington, S.C. 
83148 ITT Wire and Cable Div. Los Angeles, Calif. 
83186 Victory Engineering Corp. Springfield, N.J. 
83298 Bendix Corp., Red Bank Div. Red Bank, N.J. 
83315 Hubbell Corp. Mundelein, Ill. 
83330 Smith, Herman H., Inc. Brooklyn, N.Y. 
83385 Central Screw Co. Chicago, Ill. 
83501 Gavitt Wire and Cable Co, 
Div. of Amerace Corp. Brookfield, Mass. 
83594 Burroughs Corp. 
Electronic Tube Div. Plainfield, N.J. 
83740 Eveready Div. National Carbon 
Div. Union Carbide Corp. New York, N.Y. 
83777 Model Eng. and Mfg., Inc. Huntington, Ind. 
00015-40 
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Code 
No. 


TABLE 6-3. 


CODE LIST OF MANUFACTURERS (Continued) 


Address 


Manufacturer 


Loyd Scruggs Co. 
Arco Electronics Inc. 
A.J. Glesener Co., Inc. 
TRW Capacitor Div. 
Sarkes Tarzian, Inc. 
Boonton Molding Company 
A.B. Boyd Co. 
R.M. Bracamonte & Co. 
Koiled Kords, Inc. 
Seamless Rubber Co. 
Clifton Precision Products Co., Inc. 

Clifton Heights, Pa. 


Festus, Mo. 

Great Neck, N.Y. 
San Francisco, Calif. 
Ogallala, Neb. 
Bloomington, Ind. 
Boonton, N.J. 

San Francisco, Calif. 
San Francisco, Calif. 
Hamden, Conn. 
Chicago, Ill. 


Precision Rubber Products Corp. Dayton, Ohio 
Radio Corp. of America, Electronic 
Comp. & Devices Div. Harrison, N.J. 


Philco Corporation (Lansdale Division) 
Lansdale, Pa. 
Western Fibrous Glass Products Co. 
San Francisco, Calif. 
Van Waters & Rogers Inc. San Francisco, Calif. 
Tower Mfg. Corp. Providence, R.|. 
Cutler-Hammer, Inc. Lincoln, Ill. 
Gould-National Batteries, Inc. St. Paul, Minn. 
Federal Telephone & Radio Corp. Clifton, N.J. 
General Mills, Inc. Buffalo, N.Y. 
Graybar Electric Co. Oakland, Calif. 
General Electric Distributing Corp. 
Schenectady, N.Y. 
United Transformer Co. Chicago, Ill. 
US Rubber Co., Consumer Ind. & Plastics 
Prod. Div. Passaic, N.J. 


Bearing Engineering Co. San Francisco, Calif. 
Connor Spring Mfg. Co, San Francisco, Calif. 


Miller Dial & Nameplate Co. El Monte, Calif. 
Radio Materials Co, Chicago, III. 


Augat Inc. Attleboro, Mass. 
Dale Electronics, Inc. Columbus, Nebr. 
Elco Corp. Willow Grove, Pa. 


Gremar Mfg. Co., Inc. Wakefield, Mass. 
K F Development Co. Redwood City, Calif. 
Honeywell Inc., Micro Switch Div. 


Freeport, Ill. 
Oakland, Calif. 
Peabody, Mass. 
Rochester, N.Y, 


Nahm-Bros. Spring Co. 
Tru-Connector Corp. 
Elgeet Optical Co., Inc. 
Universal Industries, Inc. 

City of Industry, Calif. 
Tensolite Insulated Wire Co., Inc. 

Tarrytown, N.Y. 

Sylvania Electric Prod. Inc. 


Semiconductor Div. Woburn, Mass. 


Code 
No. 


93369 
93410 
93788 
93929 
94137 
94144 


94148 


94154 
94197 


94222 
94310 


94330 
94682 


95023 


95236 
95238 
95263 
95264 
95265 
95275 
95348 
95354 
95712 
95987 
96067 
96095 
96256 


96296 
96330 
9634] 
96501 
97464 
97539 
97979 
97983 


98141 
98159 
98220 
98278 
98291 
98405 


Address 


Manufacturer 


Robbins and Myers, Inc. 
Stevens Mfg. Co., Inc. 
Howard J. Smith Inc. 
G.V. Controls 


New York, N.Y. 
Mansfield, Ohio 
Port Monmouth, N.J. 
Livingston, NJ. 


General Cable Corp. Bayonne, N.J. 
Raytheon Co., Comp. Div., 
Ind. Comp. Operations Quincy, Mass. 


Scientific Electronics Products, Inc. 
Loveland, Colo. 
Tung-Sol Electric, Inc. Newark, N.J. 
Curtiss-Wright Corp. 
Electronics Div. 
South Chester Corp. 
Tru-Ohm Products 
Memcor Components Div. Huntington, Ind. 
Wire Cloth Products, Inc. Bellwood, Ill. 
Worcester Pressed Aluminum Corp. 
Worcester, Mass. 
George A. Philbrick Researchers, Inc. 


Boston, Mass. 


East Paterson, N.J. 
Chester, Pa. 


Allies Products Corp. Miami, Fla. 
Continental Connector Corp. Woodside, N.Y. 
Leecraft Mfg. Co., Inc. Long Island, N.Y. 
Lerco Electronics, Inc. Burbank, Calif. 
National Coil Co. Sheridan, Wyo. 
Vitramon, Inc. Bridgeport, Conn. 
Gordos Corp. Bloomfield, N.J. 
Methode Mfg. Co. Chicago, Ill 
Dage Electric Co., Inc. Franklin, Ind. 
Weckesser Co. Chicago, III. 
Huggins Laboratories Sunnyvale, Calif. 
Hi-Q Div. of Aerovox Corp. Olean, N.Y. 
Thordarson-Meissner Div. of 

Maguire Industries, Inc. Mt. Carmel, Ill. 
Solar Manufacturing Co. Los Angeles, Calif. 
Carlton Screw Co. Chicago, III. 
Microwave Associates, Inc. Burlington, Mass. 
Excel Transformer Co. Oakland, Calif. 
Industrial Retaining Ring Co. Irvington, NJ. 


Automatic & Precision Mfg. 
Reon Resistor Corp. 
Litton System Inc., Adler-Westric 
Commun. Div. New Rochelle, N.Y. 
R-Troncis, Inc. Jamaica, N.Y. 
Rubber Teck, Inc. Gardena, Calif. 
Francis L. Moseley Pasadena, Calif. 
Microdot, Inc. So. Pasadena, Calif. 
Sealectro Corp. Mamaroneck, N.Y. 
Carad Corp. Redwood City, Calif. 


Englewood, NJ. 
Yonkers, N.Y. 


Code 


No. 


98731 


98821 
98925 


98978 
99109 
99313 
99515 
99707 
99800 
99848 
99934 
99942 


99957 


Model 5245L 


Address 


Manufacturer 


General Mills Inc., 

Electronics Div. Minneapolis, Minn. 
North Hills Electronics, Inc. Glen Cove, N.Y. 
Semiconductor Div. of Clevite Corp. 

Waltham, Mass. 
International Electronic 

Research Corp. 
Columbia Technical Corp. New York, N.Y. 
Varian Associates Palo Alto, Calif. 
Marshall Ind. Elect. Products Div. 

San Marino, Calif, 
Control Switch Division, Controls Co. 

of America El Segundo, Calif. 
Delevan Electronics Corp. East Aurora, N.Y. 
Wilco Corporation Indianapolis, Ind. 
Renbrandt, Inc. Boston, Mass. 
Hoffman Electronics Corp. 

Semiconductor Div. 
Technology Instrument Corp. 

of Calif. Newbury Park, Calif. 


Burbank, Calif. 


El Monte, Calif. 


THE FOLLOWING H-P VENDORS HAVE NO NUM- 
BER ASSIGNED IN THE LATEST SUPPLEMENT TO 
THE FEDERAL SUPPLY CODE FOR MANUFAC- 


O000F 
000M 


0002 
OOOAA 


000AB 
OOAK 


000BB 


TURERS HANDBOOK. 


Malco Tool and Die Los Angeles, Calif. 
Western Coil Div. of Automatic 

Ind., Inc. Redwood City, Calif. 
Willow Leather Products Corp. Newark, N.J. 
British Radio Electronics Ltd. 

Washington, D.C. 

ETA England 
Siemens-America 

Components Div. 
Precision Instrument 

Components Co. 
Rubber Eng. & Development 
A ‘‘N'" D Mfg. Co. 
Cooltron 

Control of Elgin Watch Co. 
California Eastern Lab. 
S.K. Smith Co. 


White Plains, N.Y. 


Van Nuys, Calif. 
Hayward, Calif. 
San Jose, Calif. 
Oakland, Calif. 
Burbank, Calif. 

Burlington, Calif. 

Los Angeles, Calif. 
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Appendix I 


APPENDIX I - MANUAL CHANGES 


This manual applies directly to the 5245L Electronic Counters having serial number prefix 
944, This manual with the following changes also applies to 5245L Electronic Counters 
having serial prefix numbers 520,516,504, 445, 442, 430, 429, 425, 408, 402, 335,328, 322, 316, 


307, 305,249, and 232: 


To adapt this manual to instruments with serial number prefixes other than 544- make 


changes as follows: ~ 


Instrument Serial No. Prefix 


516, 520 

504 

445 

442 

430 

429 

425 

408 

402 

335-99876 and above 
335-00875 and below 
328 

322 

316 

307 

305 

249 

oom 


CHANGE 1: 
Figure 5-39, Table 6-1, 


CHANGE 2: 
Figure 5-5, Table 6-1, 


Figure 5-11, Table 6-1, 


Figure 5-25, Table 6-1, 


Figure 5-31, Table 6-1 


bd 


Change No. 


thru 9 

thru 10 

thru 11 

thru 10 and 12 

thew Oss i213 

thru 10 and 12 thru 14 
thru LOvand 12 thru 15 
thru 10 and 12 thru 16 
thru 10 and 12 thru 17 
thru 10 and 12 thru 18 


me i i i i op 


Change: A28C7 from 30 pf to 47 pf 

t Part No. 0160-0182. 

A28R15 from 27K ohms to 22K ohms 
iy Part No. 0683-2235. 

A28R32 from 22 ohms to 47 ohms 
fp) Part No. 0683-4705. 

A28R52 from 10K ohms to 12 ohms 
i Part No. 0683-1235. 

A28R53 from 300 ohms to 2700 ohms 
i Part No, 0683-2725. 


Delete C16 10 pf, 4 Part No. 0150-0009. 


Change: A3R1, R2 from 200 ohms to 2200 ohms, 
hy Part No. 0683-2225. 


A18Q1-Q8 have been changed from 1854-0015 to 
i) Part No. 1854-0003. (This is preferred re- 
placement part for all 5245L-4B assemblies. ) 


Change the following: 
A22C3 from 56 pf to 12 pf, “ Part No. 0140-0201. 
A22C4 from 17 pf to 12 pf, @ Part No. 0140-0201. 
A22CR1, CR2 from 1901-0034 to “p Part No. 
1901-0040, 
A22Q4, Q5 from 2N709 to 2N708 “ Part No. 
1854-0005. 
A22R8, R11 from 2400 ohms to 8200 ohms “* Part 
No. 0683-8225. 
A22R9, R10 from 62K ohms to 150K ohms @ Part 
No. 0683-1545. 
A22R37 from 91K ohms to 47K ohms @ Part No. 
0683-4735. 
Delete the following: 
A22C13, C14 6.8 pf @ Part No. 0150-0047. 
A22L1, L2, L3 2.2 uh & Part No. 9140-0142. 


IA-1 


Appendix I 


CHANGE 2: (Cont'd) 
Figure 5-35, Table 6-1, 


Figure IIA-1, Table IIA-1, 


Figure IIA-2, Table IIA-2, 


CHANGE 3: 
Figure 5-17, Table 6-1, 


Figure 5-21, Table 6-1, 


Figure 5-27, Table 6-1, 


Figure 5-29, Table 6-1, 
Figure 5-39, Table 6-1, 


Table 6-1, 


IA-2 


Model 5245L 


Replace A26 (05245-6013) with new schematic for 
A26 (5243A-65F). See Figure IA-1. Replace A26 
portion of Table 6-1 with Table IA-1. These 
assemblies are not interchangeable due to a dif- 
ference in pin connection. For use of 5243A-65F 
assemblies pin 9 has gray wire, pin 10 coax, and 
pin 13 black. The 05245-6013 has the coax on pin 
9, black wire on pin 10, and gray wire on pin 13 


Q1-Q8, Q10 have been changed from 1854-0015 to 
( Part No, 1854-0003. (This is the preferred re- 
placement part for all 05245-6001 assemblies. ) 


@1-Q10 have been changed from 1854-0015 to @ Part 
No. 1854-0003. (This is the preferred replacement 
part for all 05245-6003 assemblies. ) 

Delete: C3 .01 wf. 

Add: Cl, C2 150 pf, @ Part No. 0140-0196. 

C1 connected in parallel with CR16. 
C2 connected in parallel with CR12. 
Change: CR16, CR17 to @ Part No. 1901-0025. 


Add: A8CR4, CR14, CR17, ¢ Part No. 1901-0025. 
A8DS2 Lamp Glow, “ Part No. 2140-0028. 
A8R1 1M ohm, ¢) Part No. 0683-1055. 
A8R2 68 K ohms, @ Part No. 0683-6835. 

(See A8 schematic) 


~~ AB DECIMAL POINT ASSY \s2a3. 052 


Change: A15/A16 from 05232-6008 to 0232L-4B, 
See Figure IA-2. Replace A15/A16 section of 
Table 6-1 with Table IA-2. 


Delete: A19E1 Ferrite Bead, ¢ Part No. 9170-0016. 


Delete: A21E1 Ferrite Bead, 4) Part No. 9170-0016. 


Change: A28 from 05232-6009 to 5232A-65H. See 
Figure IA-3, 
Replace A28 section of Table 6-1 with Table IA-3, 


Change: J7, J8 to @ Part No. 1250-00083. 
MP48 to @ Part No. 5243A-66A, 
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Table IA-1. Reference Designation Index 


Doin @ Stock No. Description # 


A26 524U3A-65F ASSYSOSCILLATOR 
5243A-65F-1 BOARDIBLANK P.Ce 
A26C1 0160-0194 CtFXD MY OcO1SUF 10% 
A26C2 0150-0093 CtFXO CER O.O1UF +80-20 100V0CW 
A26C3 0170-0084 CIFXD MY 0.068 UF 20% SOVOCW 
A26C4 0160-0127 CtFXO CER 1UF 20% 25V0CW 
A26C5 0150-0093 CtFXO CER OcO4UF +80-20 100V0Cw 
A26C6 0170-0084 CtFXO MY O-068UF 20% SOVOCW 
A26C7 0140-0200 CtFXD MICA 390PF 5% 300V0CW 
A26C8 0150-0093 C8FXO CER OcOAUF 80-20 100V0Cw 
A26C9 0150-0093 C8FXD CER O.O1UF 80-20 100V0CwW 
A26C10 0160-0194 C8FXD MY OcQISUF 10% 
A26C11 0140-0190 CtFXO MICA 39 PF 5% 300 vOCW 
A26C12 0160-0194 C8FXD MY OcO1SUF 10% 
A26C13 0170-0084 C8FXO MY O.068UF 20% SOVOCW 
A26C14 0160-0194 CtFXO MY OcO1S5UF 108% 
A26C15 0150-0093 CtFXD CER OcOLUF 480-20 100V0CW 
A26C16 0150-0093 C8FXD CER OcO1UF +80-20 100VvDCw 
A26C17 0150-0093 CtFXO CER OcO1UF +80-20 100VDCW 
A26C18 0160-0194 CiFXO MY OcO1SUF 10% 
A26C19 0150-0093 C8FXD CER O.O1LUF +80-20 100V0CW 
A26C20 0150-0093 CtFXD CER O.O1LUF +80-20 100V0CW 
A26C21 NOT ASSIGNED 
A26C22 0140-0152 CtFXD MICA 1000 PF 5% 300V0CW 
A26C23 0150-0093 CtFXD CER OcOLUF #80-20 100V0CW 
A26C24 0140-0190 CItFXO MICA 39 PF 83% 300 vOCW 
A26C25 0150-0093 CtFXO CER 0.01 UF +80-20% “foovocw 
A26C26 0160-0127 CtFXD CER 160 UF 20% 25VOCW 
A26C27 0140-0202 C8FXD MICA 15 PF 5% S500VO0CW 
A26CR1 1910-0016 SEMICON DEVICE SOI00E GERMANIUM 
A26CR2 1910-0016 SEMICON DEVICE SDIODE GERMANIUM 
A26CR3 AND 
A26CRY NOT ASSIGNED 
A26CR5 1901-0025 SEMICON DEVICE :D!10DE JUNCTION 
A26L1 9140-0136 COILSFXD RF 180 UH 
A26L2 9140-0137 COIL&FXD RF 100 UH 
A26L3 9140-0137 COIL8FXDO RF 100 UH 
A26L4 9140-0138 COILtFXD RF 1860 UH 
A26L5 9140-0138 COILSFXD RF 180 UH 
A26Q1 1850-0091 TRANSISTOR#GERMANIUM 2N2048 PNP 
A26Q2 1850-0091 TRANSISTOR'GERMANIUM 2N2048 PNP 
A26Q3 1850-0091 TRANSISTORSGERMANIUM 2N2048 PNP 
A26Q4 1850-0091 TRANSISTORIGERMANIUM 2N2048 PNP 
A2605 1850-0091 TRANSISTORIGERMANIUM 2N2048 PNP 
A26Q6 1850-0091 TRANSISTORIGERMANIUM 2N204@ PNP 
A26Q7 1850-0091 TRANSISTORIGERMANIUM 2N2048 PNP 
A26R1 0683-1825 R&FXO COMP 1800 OHMS 5% 1/40 
A26R2 0683-2225 RtFXO COMP 262K OHM 5% 1/4W 
A26R3 0683-3915 RtFXD COMP 390 OHMS 5®% 1/4W 
A26R4 0683-3915 R*FXO COMP 390 OHMS 5% 1v4uw 
A26R5 0683-3915 R*FXD COMP 390 OHMS 5% 1/4W 
A26R6 0683-3915 R8*FXD COMP 390 OHMS 5®& Iyv4w 
A26R7 0683-1025 R8FXD COMP 1000 OHM 5®% Iv4uW 
A26R8 0683-3925 R*FXO COMP 3900 OHMS 5% 1/4W 
A26R9 0683-1535 R8FXO COMP 15K OHMS 5% 1/4W 
A26R10 0683-4725 RtFXD COMP 4700 OHM 5% 1/uw 


a Dene mei | 


# See list of abbreviations in introduction to this section 


IA-4 01930-4 


Model 5245L Appendix I 


Table IA-1. Reference Designation Index (Cont'd) 


rl ea | 

ae @ Stock No. Description # Note 
A26R11 0683-2725 RtFXO COMP 2700 OHMS 5% 1/4W 
A26R12 0683-2225 RIFXO COMP 2¢2K OHM 5% 1/4W 
A26R13 0683-1235 RtFXD COMP 12K OHM 5% L/uwW 
A26R14 0683-2725 | RtFXD COMP 2700 OHMS 5® 1/4W 
A26R15 0683-1305 RtFXD COMP 13 OHMS 5% 1/uKW 
A26R16 0683-1825 RtFXD COMP 1800 OHMS 5% 1/48 
A26R17 0683-1025 R8FXD COMP 1000 OHM 5% 1/4wW 
A26R18 0683-2715 R8tFXO COMP 270 OHMS 5% L/uw 
A26R19 0683-1235 RtFXO COMP 12K OHM 5% 1l/4uW 
A26R20 0683-2725 RtFXO COMP 2700 OHMS 5% 1/4W 
A26R21 0683-2215 R8tFXD COMP 220 OHMS 5% 1/4W 
A26R22 0683-1825 RtFXD COMP 1800 OHMS 5% 1/4W 
A26R23 0683-1525 RtFXD COMP 150 OHMS 5% 1/4W 
A26R24 0683-6825 RtFXO COMP ©6800 OHMS 5% 1/4W 
A26R25 0683-2025 RtFXO COMP 2000 OHMS 5% 1/4W 
A26R26 0683-1225 R&tFXD COMP 1200 OHMS 3% 1/4W 
A26R27 0683-6215 RtFxO COMP 620 OHMS 5% L/uw 
A26R268 0683-1025 R&8FXD COMP 1000 OHM S@ 1Ly4W 
A26R29 0683-2725 RtFXO COMP 2700 OHMS 5% 1/4W 
A26R30 0683-1135 RtFXD COMP 11K OHM 5® 1/4W 
A26R31 0683-6215 R&FXO COMP 620 OHMS 5% 1/4W 
A26R32 0683-1825 R8tFXO COMP 1800 OHMS 5% 1/4W 
A26R33 0683-4725 RtFXD COMP 4700 OHM 5% 1/4W 
A26R34 0683-5115 R8FXD COMP 510 OHM 5% 1/4W 

524U3A-65C-1 BOARD#BLANK PeCe 
A26R35 0683-4705 RtFXO COMP 47 OHM 5% 1/4W 
A26R36 0686-6815 RtFXD COMP 680 OHM 5% 1/2W 
A26R37 0758-0025 RtFXD MET FLM 160 OHMS 5% 1/2W 
A26R38 0683-1825 R&8FXO COMP 1800 OHMS 5% 1/4W 


# See list of abbreviations in introduction to this section 
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Model 5245L 


Reference 
Designation 


01930-4 


Table IA-2. Reference Designation Index 


@® Stock No. Description # Note 


5232L-48 
5232A-65G6-1 
05212-6011 


0140-0191 
0140-0145 
0150-0122 
0140-0145 
0160-0179 


0140-0190 
0150-0122 
0140-0190 
0140-0190 
0140-0204 


0140-0204 
0140-0205 
0140-0204 
0140-0192 


0140-0145 
0140-0193 


1901-0025 
1901-0025 
1901-0025 
1901-0025 
1901-0025 


1901-0025 
1901-0025 
1901-0025 


1910-0021 
1901-0040 


1910-0021 
1910-0021 
1910-0021 
1901-0040 
1910-0021 


1910-0021 
1910-0021 
1910-002) 
1910-0021 
1910-0021 


1970-0009 


1850-0105 
1850-0105 


+ See list of abbreviations in introduction to this section 


ASSY!DECIMAL COUNTER 
BOAROIBLANK PeCe 
READOUT BLOCK ASSEMBLY 


C8FXO MICA 56 PF 5% 300 vOCwW 
CtFXD MICA 22 PF 5% 500 vOCW 
C#FXO CER 2000PF 20% SOOVOCW 
C8FXD MICA 22 PF 5% 500 vOCW 
C&8FXD MICA 335PF 5% SOOVOCW 


C&8FXO MICA 39 PF 5% 300 vVOCW 
C8FXO CER 2O000PF 20% S00VOCW 
Ct8FXD MICA 39 PF 5% 300 VOCW 
C8FXO MICA 39 PF 5% 300 vOCW 
C8FXD MICA 47PF 5% NPO SO0VO0OCW 


NOT ASSIGNED 

C8FXD MICA 47PF 5% NPO SOOVOCW 
C8FXO MICA 62PF 5% 300VOCW 
CtFXD MICA 47PF 5% NPO SOOVOCW 


SEMICON 
SEMICON 
SEMICON 
SEMICON 
SEMICON 


SEMICON 
SEMICON 
SEMICON 
SEMICON 
SEMICON 


SEMICON 
SEMICON 
SEMICON 
SEMICON 
SEMICON 


SEMICON 
SEMICON 
SEMICON 
SEMICON 
SEMICON 


C8FXO MICA 


C8FXD MICA 
C8FXO MICA 


DEVICE s:DI ODE 
DEVICE :O10DE 
DEVICE sD0100E 
DEVICE sOIO0DE 
DEVICE sOIODE 


DEVICE :O0I00E 
DEVICE sOIODE 
DEVICE sO 00E 
DEVICE sDIODE 
DEVICE sO100E 


DEVICE tO100E 
DEVICE sD0IO0E 
DEVICE sOI0DE 
DEVICE sDI0DE 
DEVICE sDIODE 


DEVICE sD100E 
DEVICE sDI00E 
DEVICE s:0100E 
DEVICE sOIODE 
DEVICE tOIO0DE 


68PF 5% SOOVOCW 


22 PF 5% 500 VvOCW 
62 PF 5% 300 vOCW 


JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 
JUNCTION 


JUNCTION 
JUNCTION 
JUNCTION 


SILICON 


SILICON 


NSR PART OF READOUT BLOCK ASSY 
NSR PART OF READOUT BLOCK ASSY 
NSR PART OF READOUT BLOCK ASSY 
NSR PART OF READOUT BLOCK ASSY 
NOT ASSIGNED 


ELECTRON TUBESINOICATOR 10 DIGIT 


TRANSISTOR=GERMANIUM PNP SPL 2N2048 
TRANSISTOR=GERMANIUM PNP SPL 2N2048 
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Appendix I 


Model 5245L 


Table IA-2. Reference Designation Index (Cont'd) 


Reference 
| Designation @ Stock No. | 


Description # 


RS THRU 


1850-0105 
1850-0105 
1850-0105 
1850-0105 
1850-0105 


1850-0105 


0686-4755 


0683-3945 
0683-35945 


0683-35945 
0663-35945 
0683-5635 
0683-5655 
0683-5655 


0683-5635 
0683-5635 
0683-5655 
0683-5635 
0683-5635 


0758-0045 
0683-1635 
0683-2725 
0683-1045 
06835-4705 


06835-1855 
0683-5605 
0683-2705 
0758-0045 
0683-1635 


0683-2725 
0758-0043 
0683-1635 
0683-2725 
0683-1045 


0683-1855 
06835-4705 
0683-5605 
0758-0045 
0683-1655 


0683-2725 
0758-0004 
0683-1855 
0663-1825 
0683-1045 


0663-2255 
0683-2705 
0683-7505 


TRANSISTOR-GERMANIUM PNP SPL 2N2046 
TRANSISTOR=GERMANIUM PNP SPL 2N2048 
TRANSISTOR-GERMANIUM PNP SPL 2N2048 
TRANSISTOR-GERMANIUM PNP SPL 2N2048 
TRANSISTOR@GERMANIUM PNP SPL 2N2048 


TRANSISTOR=GERMANIUM PNP SPL 2N2048 


R8FXD COMP 47K OHM 5% 1/2W 
NSR PART OF READOUT BLOCK ASSY. 


NOT ASSIGNED 
R&FXO COMP 390K OHM 5% 1/4W 
R8FXD COMP S90K OHM 5K 1/4W 


R8FXD COMP 390K OHM 5% 1/4W 
RtFXD COMP 390K OHM 5% 1/4W 
R&8FXD COMP S6K OHM S® 1/4W 
R8FXO COMP S6K OHM 5% 1/4W 
R8FXD COMP S6K OHM 5% 1/4W 


RtFXD COMP S6K OHM S® 1/4W 
R*tFXD COMP 56K OHM 5% 1/4W 
RtFXO COMP 56K OHM 5% 1/74W 
RtFXO COMP 56K OHM 5% 1/4W 
R&tFXO COMP 56K OHM 5% 1/4W 


RtFXO MET FLM 1800 OHM 5% 1/20 
R8tFXD COMP 16K OHM 5% 1/4W 
RtFXD COMP 2700 OHM S® 1/4W 
RtFXO COMP 100K OHM SK 1/4W 
RtFXO COMP 47 OHM 5% 1/4 


R&tFXO COMP 18K OHM 5% 1/4W 
RtFXO COMP 56 OHM 5% 1/4W 
R8FXO COMP 27 OHM 5% 1/4w 
RtFXO MET FLM 1800 OHM S® 1/26 
RtFXO COMP 16K OHM 5% 1/4W 


RtFXO COMP 2700 OHM 5% 1/4W 
RtPXO MET FLM 1800 OHM 5% 1/2W 
RtFXO COMP 16K OHM 5% 1/4W 
Rt®XD COMP 2700 OHM 5% i/4wW 
R*tFXO COMP 100K OHM 5% 1/4W 


RtFXO COMP 18K OHM 5% 1/4W 
RtFXO COMP 47 OHM 5K 1/4W 
RtFXO COMP S56 OHM 5% 1/4w 
R&tFXO MET FLM 1800 OHM 5% 1/2W 
RtFXD COMP 16K OHM 5% 1/74W 


RtFXO COMP 2700 OHM 5% 1/4wW 
R8FXO MET FLM 2700 OHM 58% 1/2W 
RtFXO COMP 16K OHM 5% 1/48 
RtFXO COMP 1800 OHM 5% 1/4W 
Rt®XD COMP 100K OHM 5% 1/4W 


RtFXD COMP 22K OHM 5% 1/40 
RtFXO COMP 27 OHM 5% 1/4W 
RtFXO COMP 75 OHM SN 1/4W 


# See list of abbreviations in introduction to this section 
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Table IA-2. Reference Designation Index (Cont'd) 


Reference 
Designation ¢? Stock No. Description # 


R46 0683-1025 RtFXO COMP 1000 OHM S&® 1/4w 
R47 0683-2705 RtFXO COMP 27 OFM SN 1/4W 

R4B 0758-0004 RtFXO MET FLM 2700 OHM 5% 1/28 
R4&9 0683-1835 R&tFXD COMP 186K OHM 5% 1/4W 

RSO 0683-1825 — RtFXD COMP 1800 OWN 5% 174W 
R51 0685-5635 R&8FXO COMP S6K OHM 5% 1/4W 

R52 0683-3025 RtFXO COMP 3000 OHM 5K 1/4w 
R53 0758-0004 RtFXO MET FLM 2700 OHM 5% 1/20 
RS4 06835-1835 R&SFXO COMP 18K OHM 5% 1/4uW 

RSS 0683-1825 RtFXO COMP 1800 OHM 5® 1/48 
RS6 0683-1045 RtFXO COMP 100K OHM 58% 1/4W 
R57 0683-2235 RtFXO COMP 22K OHM 5% 1/uW 

R58 0683-7505 R8FXDO COMP 75 OHM 5% 1/4W 

RS9 0683-1025 RtFXO COMP 1000 OHM 5% 1/4W 
R60 0758-0004 RtFXO MET FLM 2700 OHM SK 1/20 
R61 0683-1835 RtFXO COMP 18K OHM S® 1/4W 

R62 0683-1825 RtFXO COMP 1800 OHM 5% 1/4W 
R63 0683-2705 R*FXO COMP 27 OHM 5% 1/4W 

R64 06835-9115 R*FXO COMP 910 OHMS 5% 1/4W 
Al6 SAME AS A1S+ USE PREFIX A16 


# See list of abbreviations in introduction to this section 
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Table IA-3. Reference Designation Index 


Reference 
Designation ¢) Stock No. Description # 


5232A-65H ASSY8DECADE DIVIDER 
5232A-65H-1 BOARDSBLANK PeCe 
C1 0140-0191 | CtFRQ MICA 56 PF 5% 300 VOCW 
C2 0140-0191 CtFXD MICA 56 PF 5% 300 vOCW 
C3 0150-0121 CtFXO CER O.1UF 50 VOCW 
cu 0160-0179 CtFXO MICA 33PF 5% 300V0CW 
C5 0150-0122 C8FXO CER 2000PF 20% SOOVDCW 
C6 0140-0191 CIFXD MICA 56 PF 5% 300 VOCW 
C7 0160-0196 CtFXD MICA 24PF 5% 300VDCW 
c8 0140-0191 CtFXO MICA 56 PF 5% 300 VOCW 
co 0150-0122 CtFXD CER 2000PF 20% SO0VOCW 
C10 0140-0191 CtFXO MICA 56 PF 5% 300 VOCW 
Cll 0140-0192 CtFXO MICA 68PF 5% 300VOCW 
C12 0140-0205 CtFXD MICA 62PF 5% 300V0CW 
C13 0140-0205 CtFXD MICA 62PF 5% 300VOCW 
C14 0140-0191 CtFXD MICA 56 PF 5% 300 VOCW 
C15 0140-0194 C8FXD MICA 110 PF 5% 300 VOCW 
C16 0140-0192 C8FXD MICA 68PF 5% 300VDCW 
Cl7 0140-0196 CtFXO MICA 150 PF 8% 300 VOCW 
CRI 1910-0016 SEMICON DEVICE tDIODE GERMANIUM 
CR2 1910-0016 SEMICON DEVICE #0IODE GERMANIUM 
CR3 1910-0016 SEMICON DEVICE &DIODE GERMANIUM 
CRY 1910-0016 SEMICON DEVICE8OIODE GERMANIUM 
CRS 1910-0016 SEMICON DEVICE 8DIODE GERMANIUM 
CR6 1910-0016 SEMICON DEVICE &8DIODE GERMANIUM 
CR? 1910-0016 SEMICON DEVICE 8DI00E GERMANIUM 
CR8 1910-0016 SEMICON LEVICE8DIODE GERMANIUM 
CRO 1910-0016 SEMICON DEVICEtDIODE GERMANIUM 
CR1O 1910-0016 SEMICON DEVICE SDIODE GERMANIUM 
CRi1 1910-0046 SEMSCON DEVICE SDIODE GERMANIUM 
Q1 1850-0168 FRANSISTOR-GERMANIUM PNP SPL 2N2048 
Q2 1850-0895 TRANSISTOR=GERMANIUM PNP SPL 2N2048 
Q3 1850-0406 PRANSISTOR-GERMANIUM PNP SPL 2N2048 
Q4 1850-@1@6 TRANS ISTOR-GERMANIUM PNP SPL 2N2048 
Q5 1850-6165 FRAMSISTOR-GERMANIUM PNP SPL 2N2048 
Q6 1850-0105 TRAMSISTOR-GERMANIUM PNP SPL 2N2048 
Q7 1880-0105 Rees One apa tun PNP SPL 2N2048 
Qe 1850-0105 ISTOR-GERMANIUM PNP SPL 2N2048 
Ri 0683-2725 SA aler COMP 2700 OHM 5% 1/4W 
R2 0758-0024 RIF X@® MET FLM 100 OHMS 5% 1/2W 
RS 0758-0043 $FRO MET FLM 1400 OHMS 5% 1/20 
RY 0683-1635 $2PRQ COMP 16K OHMS 5% 1/4W 
RS 0683-2725 RIED COMP 2700 OHMS 5% 1/48 
R6 0683-2235 REFXO COMP 22K OHM 5% 1/4W 
R7 0683-6205 R&FXO COMP 62 OHMS 5% 1/4W 
R8 0683-5605 RtFXD COMP 56 OHM 5% 1/4W 
RO 0683-6205 RtFKO COMP 62 OHMS 5% 1/4W 
R10 0683-2235 RtFXO COMP 22K OHM 3% 1/4W 
Ril 0758-0043 RtFXD MET FLM 1400 OHMS 5% 1/2W 


+ See list of abbreviations in introduction to this section 
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Table I[A-3. Reference Designation Index (Cont'd) 


@® Stock No. Description # 


Reference 


Designation 

R12 0683-1635 R&8FXO COMP 16K OHMS 5% 1/4W 

Ri3 0683-2725 RtFXO COMP 2700 OHMS 5% 1/4W 
Ri4 0758-0043 R8FXD MET FLM 1400 OHMS 5% 1/2W 
R15 0683-1635 R&8FXD COMP 16K OHMS 5% 1/4wW 

R16 0683-2725 R&tFXO COMP 2700 OHMS 3% 1/48 
R17 0683-2235 R8FXO COMP 22K OHM 5% 1/48 

R186 0683-6205 R&8FXDO COMP 62 OHMS 5% 1/48 

R19 0683-5605 R&FXD COMP 56 OHM 5% 1/4W 

R20 0683-1025 R&tFXD COMP 1000 OHM 5K 174 

R2l 0683-6205 R8FXO COMP 62 OHMS 5% 1/48 

R22 0683-2235 R&8FXO COMP 22K OHM 5% 1/4W 

R23 0758-0043 RtFXO MET FLM 1400 OHMS 58% l/2W 
R24 0683-1635 R8FXD COMP 16K OHMS 5% 1/4W 

R25 0683-2725 RtFXO COMP 2700 OHMS 3% 1/4W 
R26 0758-0004 RtFXD MET FLM 2700 OHMS 58% 1/20 
R27 0683-1635 R8FXO COMP 16K OHMS 5% 1/4W 

R28 0683-2225 R&FXD COMP 2e2K OHM 5% I/4W 

R29 0683-2235 RtFXD COMP 22K OHM 5% 1/4W 

R30 0683-4705 R8FXO COMP 47 OHM 5% 1/4W 

R31 0683-1015 R&FXD COMP 100 OHMS 5% 1/4W 

R32 0683-1025 R&FXD COMP 1000 OHM 5% 1/4W 

R33 0683-4705 R&8FXD COMP 47 OHM 5K 1/4wW 

R34 0683-2235 R&FXO COMP 22K OHM 5% 1/4W 

R35 0758-0004 R&8FXO MET FLM 2700 OHMS 58% 1/2W 
R36 0683-1635 R8FXD COMP 16K OHMS 5% 1/4wW 

R37 0683-2225 R8FXD COMP 2e2K OHM 5% 1/4W 

R38 0683-5635 R&FXO COMP 56K OHMS 5% 1/4W 

R39 0683-3025 R&8FXD COMP 3000 OHMS 5% 1/4 
R4O 0758-0004 R8FXD MET FLM 2700 OHMS 5% 1/2W 
R4i 0683-1635 R&8FXD COMP 16K OHMS 5% 1/4 

R42 0683-2225 R8FXO COMP 2e2K OHM 5% 1/4W 

R43 0663-2235 R&8FXO COMP 22K OHM 5% 1/4W 

R4Yy 06863-1015 R&8FXO COMP 100 OHMS 5% 1/4w 

RUS 0683-1025 R&8FXD COMP 1000 OHM 5% I/4w 

R46 0683-2235 R8FXD COMP 22K OHM 5% 1/4W 

R47 0758-0004 R&tFXO MET FLM 2700 OHMS 5% I/2W 
R48 0683-1635 R8FXD COMP 16K OHMS 5% 1/4uwW 

R4&e 0683-2225 RtFXO COMP 202K OHM 5% 1/4w 


# See list of abbreviations in introduction to this section 
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IA-14 


CHANGE 4: 
Figure 5-31, Table 6-1, 


CHANGE 5: 
Figure 5-15, Table 6-1, 


CHANGE 6: 
Figure 5-32, Table 6-1, 


CHANGE 7: 
Figure 5-44, Table 6-1, 


Table 6-1, 


CHANGE 8: Table 6-1, 


CHANGE 9: 
Figure 5-17, AQ: 
Tables 6-1, 6-2, 


CHANGE 10: 
Figure 5-7, Al: 


Figure 5-19, A10 thru Al14: 


Figure 5-23, A17: 


Figure 5-31, A22: 
Figure 5-32, A23: 


Figure 5-35, A25: 


Model 5245L 


Change: A22R29 to 2700 ohms, @ Part No. 0683-2725. 
Delete: A22C12, .033 uf, @ Part No. 0160-0163 
A22R39, 1200 ohms, @ Part No. 0683-1225. 


Delete: A6C1,C4, .047uf, ( Part No. 0170-0040. 
A6C2,C3, .01 uf, @ Part No. 0170-0017. 


Delete: A23C11, 390 pf, @ Part No. 0140-0200 
A23C12, 13, .1luf, @ Part No. 0150-0121 
A23R36, 470 ohms, # Part No. 0686-4715 

Add: A23C10, 1000 pf, @ Part No. 0140-0152 
C10 is added between the +13V line and the 
base of Q5. 


Add: J9 and J10, @ Part No. 1251-0085, and 
all associated wiring. See Figure IA-3. 


Change: MP75 Rear Panel to # Part No. 5245L-2B 


Delete: MP54 05243-2014 
MP58 05243-2015 
MP69 05243-2013 
MP74 05245-2005 
MP77 05243-0006 
MP78 05243-0007 
Add: MP52 0243L-17A 
MP54, 55 0243L-37A 
MP58, 59 0243L-83D 
MP66 0243L-91A 
MP69, 70 0243L-109A 
MP74 0245L-2A 
Change: MP37 to 0243A-2A 
MP53 to 5243L-20A 
C1 - delete 


A9C1 - 0150-0012 - delete 


A1S1C - delete connections to terminals 6 and 7. 
Delete C14 and A1R4. 


C2 - change to 110 pf 


C13 (Pin 9 of A17 to ground) - delete 
C15 (Pin 2 to Pin 6 of A17) - delete 


R38 (Pin 8 to Pin 10 on A22) - delete 


C2, C10 CRS R35 = delete 
C2 - change to 470 pf 

Q6 - change to 1850-0062 
R10 - change to 5600 

R11 - change to 27K 

R14 - change to 3000 

Q2 - change to 2N652A 

R10 - change to 820 
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CHANGE 10: (Cont'd) 
Figure 5-44, J6, J9,J10,J11: Use Figure IA-3. 


Tables 6-1, 6-2: A1R4 - 0683-2245 - delete 
A10C2: change to: 0140-0194, 
C: fxd, mica, 110 pf, 5%, 300 vdcew 
A22R38 - 0683-7525 - delete 
A23C9 - 0160-0161 - delete 
A23C10 - 0140-0152 - delete 
A23CR9 - 1901-0040 - delete 
A23R35 - 0686-4715 - delete 
A23C2 - change to: 0140-0149, 

C: fxd, mica, 470 pf, 5%, 300 vdew 
A23Q6 - change to: 1850-0062 , Transistor: Ge 
A23R10 - change to: 0686-5625, 

R: fxd, comp, 5.6K ohm, 5%, 1/2W 
A23R11 - change to: 0686-2735 

R: fxd, comp, 27K ohm, 5%, 1/2W 
A23R14 - change to: 0686-3025 

R: fxd, comp, 3K ohm, 5%, 1/2W 
A25Q2 - change to 1850-0054, 

Transistor: 2N652A 
A25R10 - change to: 0683-8215 

R: fxd, comp, 820 ohm, 5%, 1/4W 
C13 - 0150-0121 - delete 
C14 - 0150-0012 - delete 
C15 - 0160-0127 - delete 


CHANGE 11: 
Figure 5-25, A18: R22 - change to 91 ohms 
Tables 6-1, 6-2: A18R22 - change to 0683-9105 
R: fxd, comp, 91 ohms, 5%, 1/4W 
CHANGE 12: 
Figure 5-25, A18: Q1 thru Q8 - change to 1851-0024 
R18, R26, R34, R42 - change to 1000 ohms 
R21, R29, R37, R45 - change to 1500 ohms 
R22, R30, R38, R46 - change to 180 ohms 
R20, R28, R36, R44 - change to 43K ohms 
Tables 6-1, 6-2: A18Q1 thru Q8 - change to 1851-0024, 
Transistor: Ge 21V388A 
A18R18, R26, R34, R42 - change to 0683-1025 
R: fxd, comp, 1K ohms, 5%, 1/4 W 
A18R21, R29, R37, R45 - change to 0683-1525 
R: fxd, comp, 1.5K ohms, 5%, 1/4W 
A18R22, R30, R38, R46 - change to 0683-1815 
R: fxd, comp, 180 ohms, 5%, 1/4W 
A18R20, R28, R36, R44 - change to 0683-4335 
R: fxd, comp, 43K ohms, 5%, 1/4W 
CHANGE 13: 
Figure 5-15, A6: CR1 thru CR16 - change to 1901-0029 
Figure 5-27, A1l9, A20: R13 - delete 
Tables 6-1, 6-2: A6CRI1 thru CR16 - change to 1901-0029 


Diode, Si: 600V, PIV, 1N3194 
A19R13 - 0686-6215 - delete 
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CHANGE 14: 


Figure 5-32, A23: 


Tables 6-1, 6-2: 


CHANGE 15: 


Figure 5-23, A17: 


Figure 5-32, A23: 
Figure 9-35, A25: 


Model 5245L 


R10 - change to 10K ohms 
Ril - change to 47K ohms 
A23R10 - change to 0686-1035 
R: fxd, comp, 10K ohms, 5%, 1/2W 
A23R11 - change to 0686-4735 
R: fxd, comp, 47K ohms, 5%, 1/2W 


C21 - change to 56 pf 

R52 - change to 270 ohms 

Q8 - change to 2N1672 

Change A25 toappear as shown below: 


NZS OVEN CONTRO AS Sit (5243A-65T) 


Q 
1850-0062 


CRS5 
I9O0l-O026 


CR6 
1901-0026 


Figure 5-35, A25: 


Tables 6-1, 6-2: 


IA-16 


EMIT FOL °° 
Q2 


Ze) BCTOR I. 


1901-0025 


OVEN 
HEATER 


R6 
6.8 


IW AMPL 
CR4 QI 
1901-0026 2NI183B 


OV 


CONTROL ASSY ARE ABBREVIATED, TO 
FORM COMPLETE DESIGNATION, ADD 


! 

| 
REFERENCE DESIGNATIONS WITHIN OVEN 
ASSEMBLY DESIGNATION A25 AS PREFIX | 
| 


TO INDICATED DESIGNATION 


REGULATOR 
INIS97A 


Q4 - change to 1850-0092 
R1, R2 - change to 4700 ohms 
R3 - change to 680 ohms 
R8 - change to 560 ohms 


C6 - delete 
C7 - delete 
R9 - delete 
R10 - delete 


A17C21 - change to 0140-0191 
C: fxd, mica,.56 pf, 5%, 200 vdew 
A17R52 - change to 0683-2715 
A23Q8 - change to 1851-0022, Transistor: 2N1672 
A25C6 - 0170-0024 - delete 
A25C7 - 0180-0100 - delete 
A25Q4 - change to 1850-0092, Transistor: 2N2043A 
A25R1, R2 - change to 0683-4725 
R: fxd, comp, 4.7K ohms, 5%, 1/4W 
A25R3 - change to 0683-6815 
R: fxd, comp, 680 ohms, 5%, 1/4W 
A25R8 - change to 0683-5615 
R: fxd, comp, 560 ohms, 5%, 1/4W 
A25R9 - 0683-2205 - delete 
A25R10 - 0683-8215 - delete 
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CHANGE 16: 
Figure 5-35, A26: R33 - change to 10K ohms 
R34 - change to 1200 ohms 
Tables 6-1, 6-2: A26R33 - change to 0683-1035, 
R: fxd, comp, 10K ohms, 5%, 1/4W 
A26R34 - change to 0683-1225, 
R: fxd, comp, 1200 ohms, 5%, 1/4W 
CHANGE 17: 
Figure 5-35, A20: Q1, Q2 - change to 1850-0062 
Tables 6-1, 6-2: A25Q1, Q2 - change to 1850-0062, Transistor: Ge 
CHANGE 18: 


Substitute Figure IA-4, for Figure 5-21 and Figure IA-5 for Figure 5-25, Tables IA-3 and 
IA-4 are parts lists for Figures IA4 and IA5 respectively. 
Substitute Figure IA6 for Figure 5-39. Table IA5 is the parts list for Figure TA4. 


Figure 5-29, A21: R23 - change to 36 ohms 
Figure 5-35, A26: Change A26 to appear as shown on partial schematic: 
ee 
wh 
ee Ov 
Ye (13) ae 
oa 


C20 C2\ 
-OIUF 


+20V (DEC) 
TRIG INPUT AMPL 
Q5 


= 


Figure 5-35, A26: C21 - add 0150-0093, C: fxd, cer. 0.01j.f +80%-20%, 100 vdew 
C27 - 0140-0202 - delete 
CR3, CR4 - add 1901-0025 
CR5 - 1901-0025 - delete 


Tables 6-1, 6-2 A21R23 - change to 0683-3605; R: fxd, comp, 36 ohms, 5%, 1/4W 
A26C21 - add 0150-0093, 
C: fxd, cer, 0. Oluf +80%-20%, 100 vdew 
A26C27 - 0140-0202 - delete 
A26CR3, CR4 - add 1901-0025, 
Diode, Si: 50 ma @+1V, 100 PIV 
A26CR5 - 1901-0025 - delete 
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Table IA-4. Decimal Counter Assy 5232L-4A (designations prefixed A15) 


Circuit 


0140-0176 
0140-0190 © 
0150-0122 
0140-0191 
0140-0176 


: fxd, mica, 100 pf +5%, 300 vdew 
fxd, mica, 39 pf +5%, 300 vdew 
fxd, cer, 2000 pf +20%, 500 vdcw 
fxd, mica, 56 pf +5%, 300 vdcw 
fxd, mica, 100 pf +5%, 300 vdcw 


0140-0193 
0150-0122 
0140-0193 
0140-0217 
0140-0176 


fxd, mica, 82 pf +5%, 300 vdew 
fxd, cer, 2000 pf +20%, 500 vdcw 
fxd, mica, 82 pf +5%, 300 vdcw 
fxd, mica, 140 pf+5%, 300 vdcw 
fxd, mica, 100 pf +5%, 300 vdcw 


0140-0195 
0140-0176 
0140-0147 
0140-0194 


: fxd, mica, 130 pf +5%, 300 vdcew 
: fxd, mica, 100 pf +5%, 300 vdcew 
: fxd, mica, 180 pf+5%, 300 vdcw 
: fxd, mica, 110 pf+5%, 300 vdcew 


OC 0" O2020) OO 


CR1 thru CR8 1901-0025 Diode, Si: 50 ma @+1V, 100 PIV 


CR10 thru CR19 1910-0016 Diode, Ge: 100 ma @ +1V, 60 PIV 


DS6 1970-0009 Tube, digital indicator ‘'Nixie"’: 10 digit 


Q1 thru Q4 1850-0037 Transistor: 2N274 
Q5 thru Q8 1850-0062 Transistor: Ge 


R1 0686-4735 R: fxd, comp, 47K ohms +5%, 1/2 W 

R2 Resistive network (includes 10 resistors) 
270K ohms +20%, 1/4 W 

R3 thru R5 Not assigned 

R6 thru R9 0683-3945 R: fxd, comp, 390K ohms +5%, 1/4 W 


R10 thru R17 0683-5635 
R18 0758-0010 
R19 0683-1835 
R20 0683-1825 
R21 0683-9115 


: fxd, comp, 56K ohms +5%, 1/4 W 

: fxd, metallic oxide, 3.3K ohms +5%, 
fxd, comp, 18K ohms +5%, 1/4 W 
fxd, comp, 1.8K ohms +5%, 1/4 W 
fxd, comp, 910 ohms +5%, 1/4 W 


R22, 0683-1045 
R23 0683-2235 
R24 0683-1015 
R25 0683- 1025 

0758-0010 


fxd, comp, 100K ohms +5%, 1/4-W 
fxd, comp, 22K ohms +5%, 1/4 W 
fxd, comp, 100 ohms +5%, 1/4 W 
fxd, comp, 1K ohms +5%, 1/4W 

, metallic oxide, 3.3K ohms +5%, 


0683- 1835 
0683-1825 
0758-0010 
0683-1835 
0683-1825 


comp, 18K ohms +5%, 1/4 W 
comp, 1.8K ohms +5%, 1/4W 
, metallic oxide, 3.3K ohms +5%, 
comp, 18K ohms +5%, 1/4 W 
, comp, 1.8K ohms +5%, 1/4W 


0683-1045 
0683-2235 
0683-1015 
0683-1025 
0758-0010 


, comp, 100K ohms +5%, 1/4W 
, comp, 22K ohms +5%, 1/4W 
comp, 100 ohms +5%, 1/4W 
comp, 1K ohms +5%, 1/4 W 
, metallic oxide, 3.3K ohms +5%, 1/2 W 


wana D AAaeaeD AAAAD AAAAA 


# See introduction to this section 
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Table [A-4. Decimal Counter Assy 5232L- 4A (designations prefixed A15) cont'd 


neiorence | Stock No 


0683- 1835 : fxd, comp, 18K ohms +5%, 1/4 W 
0683-1825 fxd, comp, 1.8K ohms +5%, 1/4 W 
0758-0010 fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 
0683- 1835 fxd, comp, 18K ohms +5%, 1/4 W 


0683-1825 fxd, comp, 1.8K ohms +5%, 1/4 W 


0683-1045 fxd, comp, 100K ohms +5%, 1/4 W 


0683-2235 fxd, comp, 22K ohms +5%, 1/4 W 
0683-1015 fxd, comp, 100 ohms +5%, 1/4 W 
0683-1025 fxd, comp, 1K ohms +5%, 1/4 W 

0758-0010 fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 


0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 


0683-1825 fxd, comp, 1.8K ohms +5%, 1/4 W 
0683-5635 fxd, comp, 56K ohms +5%, 1/4 W 
0683-3025 fxd, comp, 3K ohms +5%, 1/4 W 


0758-0010 fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 


0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 


0683-1825 fxd, comp, 1.8K ohms +5%, 1/4 W 
0683-1045 fxd, comp, 100K ohms +5%, 1/4 W 
0683-2235 fxd, comp, 22K ohms +5%, 1/4 W 


0683-1015 fxd, comp, 100 ohms +5%, 1/4 W 


0683-1025 fxd, comp, 1K ohms +5%, 1/4 W 


0758-0010 fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 
0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 
0683-1825 fxd, comp, 1.8K ohms +5%, 1/4 W 


0683-6805 fxd, comp, 68 ohms +5%, 1/4 W 


0683-6805 


fxd, comp, 68 ohms +5%, 1/4 W 


0683-4705 : fxd, comp, 47 ohms +5%, 1/4 W 
0683-4705 : fxd, comp, 47 ohms +5%, 1/4 W 
0683-4705 : fxd, comp, 47 ohms +5%, 1/4 W 


PADAD AAAAD PAAAD PAAAD PAADD DID 


0683-4705 : fxd, comp, 47 ohms +5%, 1/4 W 


Plate, photoconductor 


a. Not field replaceable 


# See introduction to this section 
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Table IA-5. 


Model 5245L 


Decimal Counter Assy (designations prefixed A16) 


Circuit @ Stock No. Description it 
Reference 


0140-0196 C: fxd, 
os 0140-0145 C: fxd, 
C3 0150-0121 C: fxd, 
C4 0140-0191 C: fxd, 
C5 0160-0179 C: fxd, 
C6 0140-0190 C: fxd, 
Ci 0150-0121 C: fxd, 
C8 0140-0204 C: fxd, 
ore) 0140-0194 C: fxd, 
C10 0140-0191 C: fxd, 
ei 0150-0121 C: fxd, 
C12 0140-0193 C: fxd, 
C13 0140-0204 C: fxd, 
C14 0140-0192 C: fxd, 
C15 0140-0193 C: fxd, 
C16 0150-0121 C: fxd, 
Cit 0140-0192 C: fxd, 


CR1 thru CR8 1901-0025 Diode, 
CR9 1910-0021 Diode, 
CR10 1901-0040 Diode, 
CRiithru CR13 1910-0021 Diode, 
CR14 1901-0040 Diode, 
CR15 thru CR20 1910-0021 Diode, 


DS1 thru DS4 G-84H 


Lamp, 


mica, 150 pf +5%, 300 vdew 
mica, 22 pf 5%, 500 vdew 

cer, 0.1 uf +80% -20%, 50 vdew 
mica, 56 pf +5%, 300 vdcew 
mica, 33 pf +5%, 300 vdcw 


mica, 39 pf +5%, 300 vdcew 

cer, 0.1 uf +80% -20%, 50 vdew 
mica, 47 pf +5%, 500 vdcw 
mica, 110 pf +5%, 300 vdew 
mica, 56 pf +5%, 300 vdew 


cer, 0.1 uf +80% - 20%, 50 vdew 
mica, 82 pf +5%, 300 vdcw 
mica, 47 pf +5%, 500 vdew 
mica, 68 pf +5%, 300 vdcw 
mica, 82 pf +5%, 300 vdcw 


cer, 0.1 uf +80% -20%, 50 vdew 
mica, 68 pf +5%, 300 vdcw 


Si 
Ge 
Si 
Ge 
Si 
Ge 


Ne: matched pair 


DS5 Not assigned 
DS6 1970-0009 Tube, electron 
Qi thru Q8 1850-0067 Transistor: 2N1495 
Rl 0686-4735 R: fxd, comp, 47K ohms +5%, 1/2 W 
R2 0854-0001 Resistor network 
R3 thru R5 Not assigned 
R6 thru R9 0693-3945 R: fxd, comp, 390K ohms +5%, 1/4 W 
R10 thru R17 0683-5635 R: fxd, comp, 56K ohms +5%, 1/4 W 
R18 0758-0043 R: fxd, mfgl, 1800 ohms +5%, 1/2 W 
R19 0683-1535 R: fxd, comp, 15K ohms +5%, 1/4 W 
R20 0683-2725 R: fxd, comp, 2700 ohms +5%, 1/4 W 
R21 0683-1045 R: fxd, comp, 100K ohms +5%, 1/4 W 
R22 0683-2705 R: fxd, comp, 27 ohms +5%, 1/4 W 
R23 0683-1835 R: fxd, comp, 18K ohms +5%, 1/4 W 
R24 0683-5605 R: fxd, comp, 56 ohms +5%, 1/4 W 
R25 0683-2705 R: fxd, comp, 27 ohms +5%, 1/4 W 
R26 0758-0043 R: fxd, mfgl, 1800 ohms +5%, 1/2 W 
R27 0683-1535 R: fxd, comp, 15K ohms +5%, 1/4 W 
R28 0683-2725 R: fxd, comp, 2700 ohms +5%, 1/4 W 
R29 0758-0043 R: fxd, mfgl, 1800 ohms +5%, 1/2 W 
R30 0683-1535 R: fxd, comp, 15K ohms +5%, 1/4 W 
R31 0683-2725 R: fxd, comp, 2700 ohms +5%, 1/4 W 
R32 0683-1045 R: fxd, comp, 100K ohms +5%, 1/4 W 
R33 0683-1835 R: fxd, comp, 18K ohms +5%, 1/4 W 
# See introduction to this section 
IA-22 01930-4 
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Table IA-5, Decimal Counter Assy (designations prefixed A16) cont'd 


- 2a 


0683-2705 : fxd, comp, 27 ohms +5%, 1/4 W 
0683-5605 fxd, comp, 56 ohms +£5%, 1/4W 
0758-0043 fxd, mfgl, 1800 ohms +5%, 1/2 W 
0683-1535 fxd, comp, 15K ohms +5%, 1/4 W 


0683-2725 fxd, comp, 2700 ohms +5%, 1/4 W 


0757-0079 


fxd, mfgl, 2700 ohms +2%, 1/2 W 


0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 
0683-1825 fxd, comp, 1800 ohms +5%, 1/4 W 
0683-1045 fxd, comp, 100K ohms +5%, 1/4 W 


0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 


0683-2705 fxd, comp, 27 ohms +5%, 1/4 W 


0683-7505 fxd, comp, 75 ohms +5%, 1/4 W 
0683-1025 fxd, comp, 1000 ohms +5%, 1/4 W 
0683-2705 fxd, comp, 27 ohms +5%, 1/4 W 


0757-0079 mfgl, 2700 ohms +2%, 1/2 W 


0683-1835 


fxd, comp, 18K ohms +5%, 1/4 W 


0683-1825 fxd, comp, 1800 ohms +5%, 1/4 W 
0683-5635 fxd, comp, 56K ohms +5%, 1/4 W 
0683-3025 fxd, comp, 3000 ohms +5%, 1/4 W 


0757-0079 fxd, mfgl, 2700 ohms +2%, 1/2 W 


0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 


0683-1825 fxd, comp, 1800 ohms +5%, 1/4 W 
0683-1045 fxd, comp, 100K ohms +5%, 1/4 W 
0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 


0683-7505 fxd, comp, 75 ohms +5%, 1/4 W 


0683-1025 fxd, comp, 1000 ohms +5%, 1/4 W 


0757-0079 fxd, mfgl, 2700 ohms +2%, 1/2 W 
0683-1835 fxd, comp, 18K ohms +5%, 1/4W 
0683-1825 fxd, comp, 1800 ohms +5%, 1/4 W 


ee ee i 
Be 
P 


0683-2705 : fxd, comp, 27 ohms +5%, 1/4 W 


# See introduction to this section 
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Table IA-6, Decade Divider Assy 5232A-65C (designations prefixed A28) 


Circuit 


C1. C2 
C3 
C4 
C5 
C6 


C7 

C8 

c9 

C10 

Gi1.C 12 


C13 
C14 
C15, C16 
C17 


CR1 
CR2 thru CR11 


Ql thru Q4 
Q5 thru Q8 


Rl 
RZ 
R3 
R4 
RS 


R6 
R7 
R8 
R9 
R10 


Rll 
R12 
R13 
R14 
R15 


R16 
R17 
R18 
R19 
R20 


R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 


01930-4 


0140-0194 fxd, mica, 110 pf +5%, 300 vdcw 
0140-0204 fxd, mica, 47 pf +5%, 300 vdcew 
0150-0023 fxd, cer, 2000 pf +20%, 1000 vdcw 
0140-0204 fxd, mica, 47 pf +5%, 500 vdew 


0140-0192- fxd, mica, 68 pf +5%, 300 vdcew 


0140-0193 fxd, mica, 82 pf +5%, 300 vdcw 


0150-0023 fxd, cer, 2000 pf +20%, 1000 vdcw 
0140-0193 fxd, mica, 82 pf +5%, 300 vdew 
0140-0195 fxd, mica, 130 pf +5%, 300 vdcw 


0140-0194 fxd, mica, 110 pf +5%, 300 vdcw 


0140-0196 fxd, mica, 150 pf +5%, 300 vdew 


O07 OOO Oe er ere ee 


0140-0195 fxd, mica, 130 pf +5%, 300 vdcw 
0140-0194 fxd, mica, 110 pf +5%, 300 vdcw 
0150-0121 fxd, cer, 0.1 uf +80% -20%, 50 vdew 


Not assigned 
Diode, Ge: 100 ma @1V, 60 PIV 


1910-0016 


1850-0037 
1850-0062 


2N274 
Ge 


Transistor: 
Transistor: 


0683-1025 fxd, comp, 1K ohms +5%, 1/4 W 


0758-0010 fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 
0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 
0683-1825 fxd, comp, 1.8K ohms +5%, 1/4 W 


0683-2235 fxd, comp, 22K ohms +5%, 1/4 W 


0683-1015 fxd, comp, 100 ohms +5%, 1/4 W 


0683-1025 fxd, comp, 1K ohms +5%, 1/4 W 
0683-2235 fxd, comp, 22K ohms +5%, 1/4 W 
0758-0010 fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 


0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 


0683-1825 fxd, comp, 1.8K ohms +5%, 1/4 W 


0758-0010 fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 
0683-1835 fxd, comp, 18K ohms +5%, 1/4W 
0683-1825 comp, 1.8K ohms +5%, 1/4 W 


0683-2235 fxd, comp, 22K ohms +5%, 1/4 W 


0683-1015 fxd, comp, 100 ohms +5%, 1/4 W 


0683-1025 fxd, comp, 1K ohms +5%, 1/4 W 
0683-2235 fxd, comp, 22K ohms +5%, 1/4 W 
0758-0010 : fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 


0683-1835 : fxd, comp, 18K ohms +5%, 1/4 W 


0683-1825 : fxd, comp, 1.8K ohms +5%, 1/4 W 


0758-0010 : fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 
0683-1835 : fxd, comp, 18K ohms +5%, 1/4W 
0683-1825 : fxd, comp, 1.8K ohms +5%, 1/4 W 


0683-2235 : fxd, comp, 22K ohms +5%, 1/4 W 


0683-1015 
0683-1025 
0683-2235 


: fxd, comp, 100 ohms +5%, 1/4 W 
: fxd, comp, 1K ohms +5%, 1/4 W 
: fxd, comp, 22K ohms +5%, 1/4 W 


ee ee a ee ee 
lear) 
* 
oO 


# See introduction to this section 
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Table IA-6. Decade Divider Assy 5232A-65C (designations prefixed A28) Cont'd 


Circuit >) Stock No. Description# Note 
Reference 


0758-0010 fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 
0683-1835 ae comp, 18K ohms +5%, 1/4 W 
0683-1825 fxd, comp, 1, 8K ohms +5%, 1/4 W 
0683-5635 fxd, comp, 56K ohms +5%, 1/4 W 


0683-3025 fxd, comp, 3K ohms +5%, 1/4 W 


0758-0010 fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 


0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 
0683-1825 fxd, comp, 1.8K ohms +5%, 1/4 W 
0683-2235 fxd, comp, 22K ohms +5%, 1/4 W 


0683-1015 fxd, comp, 100 ohms +5%, 1/4 W 


0683-1025 fxd, comp, 1K ohms +5%, 1/4 W 


0683-2235 fxd, comp, 22K ohms +5%, 1/4 W 
0758-0010 fxd, metallic oxide, 3.3K ohms +5%, 1/2 W 
0683-1835 fxd, comp, 18K ohms +5%, 1/4 W 


0683-1825 fxd, comp, 1.8K ohms +5%, 1/4 W 


epee rocks pay Spuiray tr fee ges pe AY ca as 


0758-0014 


fxd, mfgl, 180 ohms +5%, 1/2 W 


# See introduction to this section 
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APPENDIX II - OPTION 02 AND O03 


The 5245L Option 02 instruments use decimal counters with a +1248 four-line code. 
Schematics for the three types used in the Model 5245L are shown in Figures IIA-1, 
IIA-3, and IIA-4. Parts lists for the three types are given in Tables HA-1, HA-3, 

and IIA-4. 


The 5245L Option 03 instruments use decimal counters with a -1248 four-line code. 
Schematics for the three types used in the Model 5245L are shown in Figures IIA-2, 
IIA-3, and IIA-4. Parts lists for the three types are given in Tables IIA-2, IIA-3, 

and IIA-4, 


Figures I[A-3 and IIA-4 are used for both Option 02 +1248 BCD output and Option 03 
-1248 BCD output. The boards are identical with one exception. The DCA's with "1" 
state positive BCD output have resistors marked with a double asterisk (**) connected 
to collectors as shown by +—— +——__ lines. The DCA's with "1" state negative 
BCD output have these resistors connected to opposite collectors as shown by 

lines, 


Two sets of voltages are shown on Figures IIA-3 and IA-4. Correct voltages for the 
Model 5245L are indicated by black dots. (-15V® ) 


1-2-4-8 Code Truth Table 


4-Line Code, 1-2-4-8 


Pore [ces [oot [an 


oOmMDATDUTPRWNFH © 


Se) Q]|_I_OOMWO) QS 
SSS SS ii a a= &] 
QoS ©] OS [SS S 
— SF SiS OS (SS OS S&S 


OPTION 02: 
Output Code: 0= -8V, 1=+18V 


OPTION 03: 
Output Code: 1 = +18V 0= -8V 
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IIA-2 


Model 5245L 


Reference 
Designation 


Table ITA-1. 


@ Stock No. 


Reference Designation Index 


Description # 


Appendix IL 


05245-6001 50 MC #1248 READOUT ASSEMBLY 
05212-6014 READOUT BLOCK ASSEMBLY 
0150-0093 C:FXD CER 0,01 UF +80-20% 1OOVDCW 
1901-0025 SEMICON DEVICE SOI00E UYUNCTION 
1901-0025 SEMICON DEVICESOIO0E YUNCTION 
1901-0025 SEMICON DEVICESOIODE JUNCTION 
1901-0025 SEMICON DEVICESOIODE JUNCTION 
1901-0025 SEMICON DEVICE SDIO0E JUNCTION 
1901-0025 SEMICON DEVICE SOIODE JUNCTION 
1901-0025 SEMICON DEVICESDIODE JUNCTION 
1901-0025 SEMICON DEVICESDIODE UUNCTION 
NOT ASSIGNED 
1901-0025 SEMICON DEVICESOIODE JUNCTION 
1901-0025 SEMICON DEVICE !DIODE JUNCTION 
1901-0025 SEMICON DEVICESOIODE JUNCTION 
1901-0025 SEMICON DEVICE SOIODE JUNCTION 
1901-0025 SEMICON DEVICE SDIODE JUNCTION 
1901-0040 SEMICON DEVICE SOIO0DE JUNCTION 
1901-0046 SEMICON DEVICESOIO0E JUNCTION 
NOT ASSIGNED 
1901-0025 SEMICON DEVICE SDIODE JUNCTION 
1902-0032 SEMICON DEVICE tDIODE SILICON JUNCTION 
NSR#PART OF READOUT BLOCK ASSY 
NSR&PART OF READOUT BLOCK ASSY 
NSRtPART OF READOUT BLOCK ASSY 
NSR#PART OF READOUT BLOCK ASSY 
NOT ASSIGNED 
1970-0009 ELECTRON TUBE INDICATOR 10 DIGIT 
1854-0003 TRANSISTORINPN SILICON BYCBO SOV 
1854-0003 TRANSISTORSNPN SILICON BYCBO SOV 
1854-0003 TRANSISTOR!NPN SILICON BVCBO SOV 
1854-0003 TRANSISTOR!SNPN SILICON BVCBO 50V 
1854-0003 TRANSISTORSNPN SILICON BVCBO 50V 
1854-0003 TRANSISTORINPN SILICON BVCBO S50V 
1854-0003 TRANSISTORINPN SILICON BVCBO SOV 
1854-0003 TRANSISTORSNPN SILICON BVCBO SOV 
1854-0003 TRANSISTOR NPN SILICON 
1854-0015 TRANSISTORINPN SILICON BVCBO 50V 
1854-0003 TRANSISTOR NPN SILICON 
0686-4735 RtFXO COMP 47K OHM 5% 1/2W 
NSRIPART OF READOUT BLOCK ASSY 
NOT ASSIGNED 
0683-3945 R8tFXD COMP 390K OHM 5% 1/4W 
0683-3945 R8tFXD COMP 300K OHM 5% 1/4W 
0683-3945 RtFXO COMP 390K OHM 5% 1/4W 


# See list of abbreviations in introduction to this section 
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Table ITA-1. Reference Designation Index (Cont'd) 


race 
RO 0683-3945 R&FXD COMP 390K OHM 5% 1/4W 
R10 0683-5635 R8FXO COMP S6K OHM 5% 1/4W 
Ril 0683-5635 R8FXO COMP 56K OHM 5% 1/4W 
R12 0683-5635 R8FXO COMP 56K OHM 5% 1/4W 
R13 0683-5635 R8FXDO COMP 56K OHM 5% 1/4W 
R14 0683-5635 RtFXO COMP 56K OHM 5% 1/4W 
R15 0683-5635 R3FXD COMP S6K OHM 5% 1/4W 
R16 0683-5635 R8FXO COMP S6K OHM 58% 1/74 
R17 0683-5635 R&tFXO COMP 56K OHM 5® 1/4W 
Ris 0683-2025 R8EXD COMP 2000 OHM 5B 1/4W 
R19 0683-7525 R8FXD COMP 7500 OHM 5% 1/4W 
R20 0683-1545 R8FXO COMP 150K OHM SH 1/4W 
R2i 0683-5135 R8FXD COMP SiK OHM 5% 1/4W 
R22 0683-6805 R&FXD COMP 68 OHM 5% 1/748 
R23 NOT ASSIGNED 
R24 0683-7525 R8FXO COMP 7500 OHM 5% 1/48 
R25 NOT ASSIGNED 
R26 0683-2025 R&8FXD COMP 2000 OHM 5% I/4W 
R27 0683-7525 R8FXD COMP 7500 OHM 5K 1/4W 
R28 0683—-1545 R8EXO COMP 150K OHM 5% 1/4W 
R29 0683-5135 R&8FXD COMP 51K OHM 5% 1/4W 
R30 0683-9105 R&8FXO COMP 91 ORM 5% 1/4W 
R31 NOT ASSIGNED 
R32 0683-7525 R&8FXO COMP 7500 OHM 5% 1/4W 
R33 NOT ASSIGNED 
R34 0683-2025 R8FXD COMP 2000 OHM 5% 1l/4w 
R35 0683-7525 R&8FxO COMP 7500 OHM 5% 1/4W 
R36 0683-1545 R8FXO COMP 150K OHM 58% 1/4W 
R37 06835-5135 R8FXDO COMP 51K OHM S® 1/4W 
R38 0683-9105 R8FXO COMP 913 OHM 5% 1/4W 
R39 NOT ASSIGNED 
R4O 0683-7525 R8SFXD COMP 7500 OHM 5% 1/4W 
R41 NOT ASSIGNED 
R42 0683-2025 R8FXO COMP 2000 OHM 5% 1/4W 
R43 0683-7525 R8FXO COMP 7500 OHM 58% 1/4W 
RY 0683-1545 R&FXO COMP 150K OHM 5% 1/4W 
R4S 0683-5135 R8FXO COMP 51K OHM 5% 1/4W 
R46 0683-9105 R&8FXO COMP 91 OHM 5% 1/4wW 
R47 NOT ASSIGNED 
R4YB 0683-7525 R8FXO COMP 7500 ORM 5% 1/4W 
R4&9 THRU 
RSO NOT ASSIGNED 
R51 0683-4735 R8EXD COMP 47K OHM SK 1/4W 
R52 0683-4735 R&8FXD COMP 47K OHM 5% 1/4W 
R33 0683-4735 RtFXD COMP 47K OHM 5% 1/4W 
R54 0683-4735 R8FEXD COMP 47K OHM 5% 1/4W 
R55 0683-4735 R8FXD COMP 47K OHM 5% 1/4W 
R56 0683-1245 R&8FXD COMP 120K OHM 5% 1/4W 
R57 THRU 
R61 NOT ASSIGNED 
R62 0683-4735 R&8FXD COMP 47K OHM 5% 1/4W 
+ See list of abbreviations in introduction to this section 
Tih 01930-3 
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Table ITA-1. Reference Designation Index (Cont'd) 
Reference 
Designation @ Stock No. Description # 


NOT ASSIGNEC 


0683-7525 -| R#FXO COMP 7500 OHM 5K 1/4W 
0683-7525 R&8FXO COMP 7500 OHM 5% 1/4W 
0683-7545 R8FXD COMP 750K OHM 5% 1/48 
0683-7525 : R8FXO COMP 7500 OHM 58% 1/4W 
0683-1045 R8FXO COMP 100K OHM 5% 1/4W 
0683-1045 R&8FXO COMP 100K OHM 5% 1/46 
0683-1045 R8FXO COMP 100K OHM 5% 1/4W 
0683-1555 RtFXO COMP 15K OHM S® 1/4W 
0683-2755 RtFXO COMP 27K OHM 5% 1/4W 
0683-3355 RtFXO COMP 33K OHM 5® 1/4W 
0683-2735 R8FXO COMP 27K OHM 5% 1/4W 
0683-2755 R8FXO COMP 27K OHM 5% 1/4W 
0683-2735 R*FXO COMP 27K OHM 5% 1/4W 
0683-1835 R&8FXO COMP 18K OHM 5% 1/4W 


NSRSPART OF READOUT BLOCK ASSY 


+ See list of abbreviations in introduction to this section 


01930-3 IIA-5 


Model 5245L 


Appendix II 


ze-0-se2so =S Frag es: Ne a (div WouSs 
3 
AS\- tl inant 
' (e)Ziv woud 
ASI- n a 
' 9 yaIdnd WV 
; @ y3IsNdWV St nS 
ASI- (S) Ziv WON 
Ag'S 8 
6189 ASI- £1 inant 
£000- >S8! £000- 8! 
90 89 
z2u 
SI 
(Zu £000- S81 8 ya1sMdWY Vv Y¥31dIddWy asi- | 
60 £000- S81 £000- 68! ' 
! A02+ 20 gO ASI- e002 
' Cir) 
(22) NP OL £000-+S81 
H bd (Si) Liv Wows 
indino =— AWN = v 
aoe 400! 
oly 00s LNdNi 
voy 
£000- »Se! £000- SBI, 
AO?+ £0 10 1 
| 
| 
£000- S81 
Old 1001 N 
19u 1 
wy < 
- Ol — 
(92)lir OL 400! acy \ eH 
9 69y 
1Indino ! oO 
aoa (Oly u 
\ ASI- 
=] 
402! op 
AO2+ O9y ee 
(2) NIP OL 400! 
J 894 
indino €000-¥S8l 
aoa «6 0 
00SZL 
: 494 49S y9S 9S 49S 9S y9S 
914 si bly ey cars) vg (48-4) 31Sev 
yO2! Wous 
Boers osu INdNi 
AW S yaisnval 
OSL 
994 
@) o> <0 o> = <3 > vy 
A0e+ (1°91A) (H'4‘SIA) (B'O' VIA) (O‘GIA) = (NTA) (d ‘WIA) = (Y‘PIA) (S‘MIA) i 
PORES CU eg) 18-3N 18-3N 18-3N 18-3N 18-3N 18-3N 18-3N (8-3N 
OL XI43Yd SV BIV NOILYNOISAG vbsa 406 @ abso vesa %06€ MD oeesa vzsa azsa visa gisa ' 
ae AVSW3SSV GOV ‘NOLLWNOIS3G we 6y By (si)9v_ WOU 
3L31dWOD WHOS O1 ‘G31VIA nes 1 AOeI- 
-aNasV 3YV AISW3SSV LnOGvaY 
NIHLIM SNOILWNOIS3O 3ON343434 
Be) 
6b ‘Ip ‘ee ‘Gzu 
:0313730 (eI) Zv WOuS 
29 ‘OS ‘Lb ASI - 71 AS\- 
“ee ‘Ie ‘2 ‘G-cu 
| (8)9v WOuS 


ANWdAWOD GQYVNDVd-1LL37M3H AB S9GI LHOINADOD 


NOES TS AO2+ 


(2I)9v WOYuSs 
AOL| + 


SNOILVNOIS3G (YOLVSIGNI 111910) 9S0 


3ON3Y353u i 


gis $aluas (€009-Sb2c0) aoe avzi- Mawassv InNOGvay Biv 


01930-4 


IIA-6 
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Table IITA-2. Reference Designation Index 


¢® Stock No. Description # 


05245-6005 _| -1248 READOUT ASSEMBLY 
05212-6014 READOUT BLOCK ASSEMBLY 


Reference 
Designation 


NOT ASSIGNED 
NOT ASSIGNED 
0150-0093 C:FXD CER O,OLUF -20+80% LOOvDCW 
1901-0025 DIODE+JUNCTION®5MA AT 1V 100 PIV 
1901-0025 DIODE+JUNCTION#SMA AT 1V 100 PIV 
1901-0025 DIODE +JUNCTIONSSMA AT AV 100 PIV 
1901-0025 DIODE eJUNCTIONSSMA AT 1V 100 PIV 
1901-0025 DIODE +JUNCTION!5MA AT 1V 100 PIV 


1901-0025 DIODE +JUNCTIONS5MA AT 1V 100 PIV 
1901-0025 DIODE +JUNCTION!SMA AT 1V 100 PIV 
1901-0025 DIODE +JUNCTIONS5SMA AT 1V 100 PIV 


NOT ASSIGNED 
1901-0025 DIODE +JUNCTIONSSMA AT 1V 100 PIV 


1901-0025 DIODE sJUNCTIONSSMA AT 1V 100 PIV 
1901-0025 DIODE +JUNCTIONSSMA AT 1V 100 PIV 
1901-0025 DIODE eJUNCTIONS5MA AT 1V 100 PIV 
1901-0025 DIODE +JUNCTIONSSMA AT 1V 100 PIV 
1901-0040 DIODE sJUNC TIONS SILICON 


1901-0040 DIODE + JUNCTIONS SILICON 
1901-0025 DIODEeJUNCTIONISMA AT 1V 100 PIV 
1902-0032 SEMICON DEVICESDIODE SILICON JUNCTION 5e6V 


NSR PART OF READOUT BLOCK ASSY 
NSR PART OF READOUT BLOCK ASSY 
NSR PART OF READOUT BLOCK ASSY 
NSR PART OF READOUT BLOCK ASSY 
NOT ASSIGNED 


1970-0009 ELECTRON TUBESINOICATOR 10 DIGIT 


1854-0003 TRANSISTORINPN SILICON 
1854-0003 TRANSISTORSNPN SILICON 


1854-0003 TRANSISTOR®NPN SILICON 
1854-0005 TRANSISTOR®NPN SILICON 
1854-0003 TRANSISTORSNPN SILICON 
1854-0003 TRANSISTORSNPN SILICON 
1854-0004 TRANSISTOR®NPN SILICON 
1854-0003 TRANSISTOR#NPN SILICON 
1854-0015 TRANSISTOR!INPN SILICON 
1854-0015 TRANSISTOR®NPN SILICON 
1854-0005 TRANSISTOR*NPN SILICON 
0686-4755 R8FXD COMP 47K OHM 5% 1/2W 


NSR PART OF READOUT BLOCK ASSY 


NOT ASSIGNED 


0683-3945 RtFXD COMP 390K OHM 5% 1/4W 
0683-3945 RtFXD COMP 390K OHM 5% 1/4W 
0683-35945 RtFXD COMP 390K OHM 5% 1/40 


ee oe 


+ See list of abbreviations in introduction to this section 
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Model 5245L 


Note 


Table II[A-2. Reference Designation Index (Cont'd) 
2 Pe eroatine fp) Stock No. Description # 
R9 0683-3945 R8FXD COMP 390K OHM 5% 1/4W 
Rio 0683-5635 RtFXD COMP S6K OHM 5% 1/4uW 
Ril 0683-5635 | R&tFXD COMP S6K OHM 5% 1/74W 
R12 0683-5635 R&8FXD COMP 56K OHM 5% 1/4W 
Ris 0683-5635 RtFXO COMP S6K OHM 5% 1/4W 
R14 0683-5635 | RtFXD COMP 56K OHM 5% 1/4W 
R15 0683-5635 | RIFXD COMP S6K OHM 5% 1/4W 
R16 0683-5635 RIFXO COMP 56K OHM 58% 1/4W 
R17 0683-5635 | R&*FXO COMP 56K OHM 5S® 1/4W 
R18 0683-2025 | RtFXD COMP 2000 OHM 5% 1/4W 
Rid 0683-7525 | R8FXO COMP 7500 OHM 5% 1/4W 
R20 0683-1545 R&8FXD COMP 150K OHM 5% i/4w 
R21 0683-5135 | R&3FXD COMP 51K OHM 58% 1L/uW 
R22 0683-6805 R&FXD COMP 68 OHM S® 1/4w 
R23 NOT ASSIGNED 
R24 0683-7525 R8FXO COMP 7500 OHM 5% 1/4W 
R25 | NOT ASSIGNED 
R26 0683-2025 RtFXD COMP 2000 OHM 5% 1/uW 
R27 0683-7525 | RSFXD COMP 7500 OHM 5% 1/4W 
R28 0683-1545 R&8FXD COMP 150K OHM 5% 1/4W 
R29 0683-5135 R&8F&XD COMP 51K OHM 5% 1/4W 
R30 0683-9105 | R8FXD COMP 91 OHM 5% 1/4W 
R31 NOT ASSIGNED 
R32 0683-7525 RtFXD COMP 7500 OHM 5% l/uw 
R33 NOT ASSIGNEC 
R34 0683-2025 R&tFXO COMP 2000 OHM 5% 1/4w 
R35 0683-7525 | R8&FXO COMP 7500 OHM 5% 1v4uw 
R36 0683-1545 RtFXD COMP 150K OHM 5% 1/4W 
R37 0683-5135 R&tFXDO COMP S1K OHM 5% IL/4W 
R38 0683-9105 R8FXO COMP G1 OHM 5% 1/4W 
R39 NOT ASSIGNEC 
R4O 0683-7525 R&tFXD COMP 7500 OHM 5% 1/4W 
R41 NOT ASSIGNED 
R42 0683-2025 R&8FXO COMP 2000 OHM 5% 1/4W 
R43 0683-7525 / RtFXD COMP 7500 OHM 5% 1/4W 
R44 0683-1545 RtFXO COMP 150K OHM 5% L/w 
R45 0683-5135 R&tFXD COMP 5iK OHM 5% 1/4W 
R46 0683-9105 R&8FXD COMP 91 OHM 5% i/4W 
R47 NOT ASSIGNEC 
R4B 0683-7525 R&8FXD COMP 7500 OHM 5% 1/4W 
R49 THRU 
RSO NOT ASSIGNEC 
R51 0683-4735 R&FXO COMP &7K OHM 5% 1/4W 
R52 0683-8235 | R8FXO COMP 82K OHM 5% 1/4W 
R53 0683-8235 R&8FXD COMP 82K OHM 5% 1/4uW 
R54 0683-4735 R8FXO COMP 47K OHM 5% 1/4W 
R55 0683-2735 R&8FXO COMP 27K OHM 5% 1/4uW 
R56 0683-1245 R&8FXD COMP 120K OHM 5% iv4dw 
R57 0683-2735 R8FXD COMP 27K OHM 5® 1/4W 
R58 0683-1035 R*FXDO COMP 10K OHM 58% 1/4 W 
R59 0683-1035 R®FXO COMP 10K OHM 5®% 1/4 W 


ey 


ILA-8 


# See list of abbreviations in introduction to this section 
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Table IIA-2, Reference Designation Index (Cont'd) 


Reference sal 

Designation @ Stock No. Description # L Note | 
R60 0683-1245 R8FXD COMP 120K OHM 5% 1/4W 
R61 0683-1045 R8tFXD COMP 100K OHM 5% 1/4W 
R62 : NOT ASSIGNEC 

R63 0683-1045 RIFXD COMP 1OOK OHM 5% 1/4W 
R64 0683-7525 : R8tFXO COMP 7500 OHM 5% 1/4W 
R65 0683-7525 R8FXD COMP 7500 OHM 5% 1/4W 
R66 0683-7545 RtFXO COMP 750K OHM 5% 1/4W 
R67 0683-7525 R8FXD COMP 7500 OHM 5% 1/4W 
R68 0683-1045 R8FXD COMP 1Q0K OHM 5% 1/4W 
R69 0683-1045 R3FXD COMP 100K OHM 5% 1/4W 
R70 0683-1045 R3FXD COMP 100K OHM 5% 1/4W 
R71 0683-1535 R8FXDO COMP 15K OHM 5% 1/4W 


Vi NSR PART OF READOUT BLOCK ASSY 


| wi. ih al 


+ See list of abbreviations in introduction to this section 
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Note 


Appendix i 


Model 5245L 
Table IIA-3. Reference Designation Index 
Reference 
Designation @ Stock No. Description # 
05232-6002 ASSYSDECIMAL COUNTER +1248 
05232-6003 | ASSYSDECIMAL COUNTER +1248 
05212-6014 READOUT BLOCK ASSEMBLY 
C1 0140-0203 CtFXO MICA 30PF 5% SOOVOCW 
G2 0160-0178 CIFXD MICA 27PF 5% 300VOCW 
C3 0140-0191 CtFXO MICA 56 PF 5% 300 VOCW 
C4 0150-0023 CtFXO CER 2000PF 20% 1000VDCW 
cs 0140-0203 C8FXO MICA 30PF 5% SOOVDCW 
C6 0160-0179 CtFXD MICA 33PF 5% 300VOCW 
C7 0160-0178 CtFXD MICA 27PF 5% 300VDCW 
as) 0150-0023 CIFXD CER 2000PF 20% 1000V0CW 
C9 0160-0196 CtFXO MICA 24PF 5% 300VDCW 
C10 0140-0145 CIFXD MICA 22 PF 5% 500 VOCW 
Ci 0140-0214 _CItFXD MICA 60PF 5% 300VODCW 
Gi 0140-0214 | CIFXD MICA 60PF 5% 300V0CW 
C13 0140-0204 CtFXD MICA U7PF 5% NPO SOOVOCW 
C14 0140-0214 CIFXD MICA 60PF 5% 300VOCW 
C15 0140-0219 CtFXD MICA 18OPF 2% 300V0CW 
CRI 1901-0025 | DIODE+JUNCTIONSSMA AT 1V 100 PIV 
CR2 1901-0025 | DIODE+JUNCTION!5MA AT 1V 100 PIV 
CR3 1901-0025 | DIODE +JUNCTIONI5MA AT 1V 100 PIV 
CRY 1901-0025 | DIODE +eJUNCTION!5MA AT 1V 100 PIV 
CRS 1901-0025 | DIODE sJUNCTIONSSMA AT 1V 100 PIV 
CR6 1901-0025 | DIODE»sJUNCTIONSSMA AT 1V 100 PIV 
CR7 1901-0025 | DIODE sJUNCTION!SMA AT 1V 100 PIV 
CRS 1901-0025 DIODE sJUNCTIONISMA AT 1V 100 PIV 
CRO 1901-0040 DIODE +SILICON!30 MA AT 1V 30PIV 
CR1O 1901-0040 DIODErSILICON!30 MA AT 1V 30PIV 
CRi1 1901-0040 | DIODE+SILICON?30 MA AT 1V 30PIV 
CR12 1901-0040 | DIODE sSILICON#30 MA AT 1V 30PIV 
CRL3 1901-0040 DIODE+SILICONt30 MA AT 1V 30PIV 
CRIG 1901-0040 DIODErSILICON#30 MA AT 1V 30PIV 
CRIS 1901-0040 | DIODE+SILICONt30 MA AT 1V 30PIV 
CR16 1901-0040 | DIODE SILICON830 MA AT 1V 30PIV 
CRL7 1901-0040 DIODE +SILICON#t30 MA AT 1V 30PIV 
CR18 1901-0040 DIODE +SILICONt30 MA AT 1V 30PIV 
CR19 1901-0040 DIODE +SILICON!30 MA AT 1V 30PIV 
CR20 1901-0040 DIODE + SILICON830 MA AT 1V 30PIV 
CR21 1901-0040 DIODE+SILICON#30 MA AT 1V 30PIV 
CR22 1901-0040 DIODE sSILICONt30 MA AT 1V 30PIV 
CR23 1901-0040 DIODE +SILICON#30 MA AT 1V 30PIV 
CR24 1901-0040 DIODE +SILICON#30 MA AT 1V 30PIV 
CR25 1901-0040 DIODE+SILICON#30 MA AT 1V 30PIV 
CR26 1901-0040 | DIODE +SILICONt30 MA AT 1V 30PIV 
DSi NSR PART OF READOUT BLOCK ASSEMBLY 
DS2 NSR PART OF READOUT BLOCK ASSEMBLY 
DS3 NSR PART OF READOUT BLOCK ASSEMBLY 
osu NSR PART OF READOUT BLOCK ASSEMBLY 
DS5 NOT ASSIGNED 
Hee 
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IIA-11 


Appendix II Model 5245L 
Table IIA-3. Reference Designation Index (Cont'd) 
Deaton @® Stock No. Description # 
DS6 1970-0009 ELECTRON TUBES INDICATOR 10 DIGIT 
Qi 1853-0009 TRANSISTORISILICON PNP 
Q2 1853-0009 TRANSISTORSSILICON PNP 
Qs 18535-0009 TRANSISTOR#SILICON PNP 
Qu 1853-0009 TRANSISTOR#SILICON PNP 
Q5 1853-0009 TRANSISTOR? SILICON PNP 
Q6 1853-0009 TRANSISTORSSILICON PNP 
Q7 1853-0009 TRANSISTOR*SSILICON PNP 
Qs 1853-0009 TRANSISTOR!#SILICON PNP 
R1i 0686-4735 R8FXO COMP 47K OHM 5% 1/2W 
R2 NSR PART OF READOUT BLOCK ASSEMBLY 
R3 THRU 
RS NOT ASSIGNED 
R6 0683-3945 R&tFXD COMP 390K OHM 5% 1/4W 
R7 0683-3945 R8FXD COMP 39Q0K OHM 5% 1/74W 
R8 0683-3945 R&FXO COMP S90K OHM 5% 1/4W 
R9 0683-3945 R8FXO COMP S90K OHM 5% 1/4W 
R10 0683-5635 R&tFXO COMP 56K OHM 5% 1/4W 
Rit 0683-5635 R8FXD COMP 56K OHM 5% 1/4W 
Ria 0683-5635 R&*FXO COMP 56K OHM 5% 1/4W 
Ris 0683-5635 R&8FXO COMP 56K OHM 5% 1/4W 
RiY 0683-5635 R&FXD COMP S6K OHM 5% 1/4W 
Ris 0683-5635 RtFXD COMP 56K OHM 5% 1/4W 
R16 0683-5635 RItFXO COMP 56K OHM 5% 1/4W 
R17 0683-5655 R&tFXO COMP 56K OHM 5% 1/4W 
Ria 0683-9115 RtFXx0 COMP 910 OHM 5% 1/4W 
R19 0758-0043 R8FXD MET FLM 1800 OHM 5% 1/2W 
R20 0663-1235 R&8FXD COMP 12K OHM 5% 1/4W 
R21 0683-1825 R8FXD COMP 1800 OHM 5% 1suw 
R22 0683-1635 RtFXO COMP 16K OHM 5% 1/4W 
R23 0683-1215 R8FXD COMP 120 OHM 5% 1/4W 
R24 0683-1045 R&tFXO COMP 100K OHM 5% 1/4W 
R25 0758-0043 R8FXD MET FLM 1800 OHM 5% 1/2W 
R26 0683-1235 R*FXO COMP 12K OHM 5% 1/4W 
R27 0683-1825 RtFXO COMP 1800 OHM 5% 1/4w 
R28 0683-4325 RtFXD COMP 4300 OHM 5% 1/4wW 
R29 0758-0043 R8FXD MET FLM 1800 OHM 5% 1/2W 
R30 0683-1235 R8FXO COMP 12K OHM 5% 1/4uW 
R31 0683-18625 R&FXD COMP 1800 OHM 5% 1/4w 
R32 0683-1635 R8FXD COMP 16K OHM 5% 1/4uW 
R33 0683-1215 R8FXO COMP 120 OHM 58% 1/4W 
R34 0683-1045 R8FXD COMP 100K OHM 5% 1/4W 
R35 0756-0043 R*FXD MET FLM 1800 OHM 5% 1/2W 
R36 0683-1235 R8FXO COMP 12K OHM S% 1/4W 
R37 0683-1825 R8FXD COMP 1800 OHM 5% 1/4W 
R38 0683-1825 R&FXD COMP 1800 OHM 5% l/uw 
R39 0756-0043 RtFXD MET FLM 1800 OHM 5% 1/eW 
R4O 0683-1235 R8FXO COMP 12K OHM 5% 1/4W 
RY 0683-1635 R&8FXD COMP 16K OHM 5% 1/4W 
R42 0683-1015 R8FXD COMP 100 OHM 5% 1/4uW 
# See list of abbreviations in introduction to this section 
IA-12 01930-3 


Model 5245L 


R43 
R4&y 
R4S 
R46 
R47 


R48 
R49 
RSO 
R51 
R52 


R53 
RS4& 
R55 
R56 
R57 
R58 


Vi 
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Table IA-3. 


Reference 
® Stock No. 


0683-1045 
0758-0043 
0683-1255 
0683-1825 
0683-1825 


0758-0045 
0685-1255 
0683-1515 
0683-1535 
0683-1015 


06835-1045 
0683-1025 
0758-0043 
06835-1825 
0683-3325 


0683-5125 


Reference Designation Index (Cont'd) 


RtFXD COMP 100K OHM 5% 
R8FXDO MET FLM 3600 OHM 


RtFXD COMP 1800 OHM 5% 
R8FXO COMP 1800 OHM 5% 


RtFXO MET FLM 1800 OHM 


R&FXO COMP 100K OHM 5% 
R*FXD COMP 1000 OHM 5% 
RtFXO MET FLM 1800 OHM 
R*FXD COMP 1800 OHM 5% 
R&FXD COMP 3300 OHM 5% 


RtFXO COMP 5100 OHM 5% 


Description # 


1/4aw 
5% 1/2W 


R8FXD COMP 12K OHM 5% 1/4W 


1/4W 
1/4W 


5% 1/2W 


R8FXD COMP 12K OHM 5% 1/4W 
R8FXD COMP 150 OHM 5% 1/4W 
RtFXD COMP 13K OHM 5% 1/4W 
RtFXD COMP 100 OHM 5% 1/4W 


1/4w 
1/4W 
5% 1/2W 
1/4W 
1/4aw 


1/4W 


NSR PART OF READOUT BLOCK ASSEMBLY 


+ See list of abbreviations in introduction to this section 
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Model 5245L 


Reference 
Designation ¢) Stock No. 
05212-6002 
05212-6003 
05212-6014 
0140-0194 
0140-0217 
0140-0194 
0140-0197 
0140-0194 
C6 0140-0194 
C7 0140-0195 
C8 0140-0194 
C9 0140-0194 
C10 0140-0196 
Cd 0140-0198 
C12 0140-0198 
ens 0150-0121 
CR1 1901-0025 
CR2 1901-0025 
CR3 1901-0025 
CR4 1901-0025 
CR5 1901-0025 
CR6 1901-0025 
CR7 1901-0025 
CR8 1901-0025 
CRI 1910-0016 
CR10 1910-0016 
CRIL 1910-0016 
CR12 1910-0016 
CR13 1910-0016 
CR14 1910-0016 
DS1 
DS2 
DS3 
DS4 
DS5 
DS6 1970-0009 
Ll 9140-0161 
Ql 1850-0062 
Q2 1850-0062 
Q3 1850-0062 
Q4 1850-0062 
Q5 1850-0062 
Q6 1850-0062 
Q7 1850-0062 
Q8 1850-0062 
R1 0686-4735 
0683-3945 
0683-3945 
0683-3945 
0683-3945 
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+ See list of abbreviations in introduction to this section 


Table IIA-4. 


Description # 


Reference Designation Index 


+1248 Decimal Counter Assembly 
-1248 Decimal Counter Assembly 
Readout Block Assembly 


fxd, mica, 
fxd, mica, 
fxd, mica, 
fxd, mica, 
fxd, mica, 


fxd, mica, 
fxd, mica, 
lnGol, ieah OR, 
fxd; mica, 
fxd; mica, 


fxd, mica, 
fxd, mica, 


OOO DO Oe eee 


Semicon device: 
Semicon device: 
Semicon device: 
Semicon device: 
Semicon device: 


Semicon device: 
Semicon device: 
Semicon device: 
Semicon device: 
Semicon device: 


Semicon device: 
Semicon device: 
Semicon device: 
Semicon device: 


Lamp, glow: NSR part of Readout Block Assembly 
Lamp, glow: NSR part of Readout Block Assembly 
Lamp, glow: NSR part of Readout Block Assembly 
Lamp, glow: NSR part of Readout Block Assembly 


Not assigned 


Electron tube indicator: 


110 pf 5%, 
140 pf 2%, 
110 pf 5%, 
180 pf 5%, 
110 pf 5%, 


110 pf 5%, 
130 pf 5%, 
110 pf 5%, 
110 pf 5%, 
150 pf 5%, 


200 pf 5%, 
200 pf 5%, 


300 vdew 
300 vdew 
300 vdew 
300 vdew 
300 vdew 


300 vdew 
300 vdew 
300 vdew 
300 vdew 
300 vdew 


300 vdew 
300 vdew 


fxd, cer, .1 uf -20%+80%, 50 vdew 


diode junction 
diode junction 
diode junction 
diode junction 
diode junction 


diode junction 
diode junction 
diode junction 


diode germanium 
diode germanium 


diode germanium 
diode germanium 
diode germanium 
diode germanium 


Coil: fxd, 3600 uh 5% 


Transistor: PNP, germanium 
Transistor: PNP, germanium 
Transistor: PNP, germanium 
Transistor: PNP, germanium 
Transistor: PNP, germanium 


Transistor: PNP, germanium 
Transistor: PNP, germanium 
Transistor: PNP, germanium 


R: fxd, comp, 47K ohms 5%, 1/2W 
Network resistor: NSR part of Readout Block Assembly 


Not assigned 
Not assigned 
Not assigned 


fxd, comp, 
fxd, comp, 
fxd, comp, 
fxd, comp, 


mmm RB 


390K ohms 5%, 
390K ohms 5%, 
390K ohms 5%, 
390K ohms 5%, 


10 digit 
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Table I[A-4. Reference Designation Index (Cont'd) 


—s @ Stock No. Description # 


0683-5635 R: fxd, comp, 56K ohms 5%, 1/4W 
e 0683-5635 R: fxd, comp, 56K ohms 5%, 1/4W 
R12 0683-5635 R: fxd, comp, 56K ohms 5%, 1/4W 
R13 0683-5635 R: fxd, comp, 56K ohms 5%, 1/4W 
R14 0683-5635 R: fxd, comp, 56K ohms 5%, 1/4W 
R15 0683-5635 R: fxd, comp, 56K ohms 5%, 1/4W 
R16 0683-5635 R: fxd, comp, 56K ohms 5%, 1/4W 
R17 0683-5635 R: fxd, comp, 56K ohms 5%, 1/4W 
R18 0686-7525 R: fxd, comp, 7500 ohms 5%, 1/2W 
R19 0683-4335 R: fxd, comp, 43K ohms 5%, 1/4W 
R20 0683-1035 R: fxd, comp, 10K ohms 5%, 1/4W 
R21 0683-4735 R: fxd, comp, 47K ohms 5%, 1/4W 
R22 0683-3925 R: fxd, comp, 3900 ohms 5%, 1/4W 
R23 0683-1815 R: fxd, comp, 180 ohms 5%, 1/4W 
R24 0683-1045 R: fxd, comp, 100K ohms 5%, 1/4W 
R25 0683-3925 R: fxd, comp, 3900 ohms 5%, 1/4W 
R26 0686-7525 R: fxd, comp, 7500 ohms 5%, 1/2W 
R27 0683-4335 R: fxd, comp, 43K ohms 5%, 1/4W 
R28 0683-1035 R: fxd, comp, 10K ohms 5%, 1/4W 
R29 0683-1035 R: fxd, comp, 10K ohms 5%, 1/4W 
R30 0686-7525 R: fxd, comp, 7500 ohms 5%, 1/2W 
R31 0683-4335 R: fxd, comp, 43K ohms 5%, 1/4W 
R32 0683-4735 R: fxd, comp, 47K ohms 5%, 1/4W 
R33 0683-3925 R: fxd, comp, 3900 ohms 5%, 1/4W 
R34 0683-1815 R: fxd, comp, 180 ohms 5%, 1/4W 
R35 0683-1045 R: fxd, comp, 100K ohms 5%, 1/4W 
R36 0683-3925 R: fxd, comp, 3900 ohms 5%, 1/4W 
R37 0686-7525 R: fxd, comp, 7500 ohms 5%, 1/2W 
R38 0683-4335 R: fxd, comp, 43K ohms 5%, 1/4W 
R39 0683-1035 R: fxd, comp, 10K ohms 5%, 1/4W 
R40 0683-1035 R: fxd, comp, 10K ohms 5%, 1/4W 
R41 0686-7525 R: fxd, comp, 7500 ohms 5%, 1/2W 
R42 0683-4335 R: fxd, comp, 43K ohms 5%, 1/4W 
R43 0683-4735 R: fxd, comp, 47K ohms 5%, 1/4W 
R44 0683-3925 R: fxd, comp, 3900 ohms 5%, 1/4W 
R45 0683-1815 R: fxd, comp, 180 ohms 5%, 1/4W 
R46 0683-1045 R: fxd, comp, 100K ohms 5%, 1/4W 
R47 0683-3925 R: fxd, comp, 3900 ohms 5%, 1/4W 
R48 0686-7525 R: fxd, comp, 7500 ohms 5%, 1/2W 
R49 0683-4335 R: fxd, comp, 43K ohms 5%, 1/4W 
R50 0683-1035 R: fxd, comp, 10K ohms 5%, 1/4W 
R51 0683-1035 R: fxd, comp, 10K ohms 5%, 1/4W 
R52 0686-7525 R: fxd, comp, 7500 ohms 5%, 1/2W 
R53 0683-4335 R: fxd, comp, 43K ohms 5%, 1/4W 
R54 0683-4735 R: fxd, comp, 47K ohms 5%, 1/4W 
R55 0683-3925 R: fxd, comp, 3900 ohms 5%, 1/4W 
R56 0683-1815 R: fxd, comp, 180 ohms 5%, 1/4W 
R57 0683-1045 R: fxd, comp, 100K ohms 5%, 1/4W 
R58 0683-3925 R: fxd, comp, 3900 ohms 5%, 1/4W 
R59 0686-7525 R: fxd, comp, 7500 ohms 5%, 1/2W 
R60 0683-4335 R: fxd, comp, 43K ohms 5%, 1/4W 
R61 0683-1035 R: fxd, comp, 10K ohms 5%, 1/4W 
R62 0683-7525 R: fxd, comp, 7500 ohms 5%, 1/4W 
R63 0683-4725 R: fxd, comp, 4700 ohms 5%, 1/4W 
R64 0683-4335 R: fxd, comp, 43K ohms 5%, 1/4W 
V1 Plate, photoconductor: NSR part of Readout Block Assembl 


# See list of abbreviations in introduction to this section 
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HEWLETT-PACKARD SALES AND SERVICE OFFICES 


in the United States and Canada 


ALABAMA GEORGIA NEW JERSEY TEXAS 


Huntsville, 35802 

2003 Byrd Spring Rd. S.W. 
(205) 881-4591 

TWX: 510-579-2204 


ALASKA 


Bellevue, Wash. 98004 


Atlanta, 30305 Eatontown 
3110 Maple Drive, N.E. (201) 542-0852 


(404) 233-1141 
Englewood, 07631 
TWX: 810-751-3283 391 Grand Avenue 


(201) 567-3933 


HAWAII 


North Hollywood, Calif. 91604 
3939 Lankershim Blvd. 
(213) 877-1282 and 766-3811 


NEW MEXICO 
Albuquerque, 87108 


11656 N.E. 8th Street 
(206) 454-3971 
TWX: 910-443-2303 


ARIZONA 


Scottsdale, 85251 

3009 No. Scottsdale Rd. 
(602) 945-7601 

TWX: 602-949-0111 


Tucson, 85716 

232 So. Tucson Blvd. 
(602) 623-2564 

TWX: 602-792-2759 


CALIFORNIA 


North Hollywood, 91604 
3939 Lankershim Blvd. 


(213) 877-1282 and 766-3811 


TWX: 910-499-2170 


Sacramento, 95821 
2591 Carlsbad Ave. 
(916) 482-1463 

TWX: 916-444-8683 


San Diego, 92106 


1055 Shafter Street 
(714) 223-8103 
TWX: 714-276-4263 


Palo Alto, 94303 

1101 Embarcadero Rd. 
(415) 327-6500 

TWX: 910-373-1280 


COLORADO 


Englewood, 80110 
7965 East Prentice 
(303) 771-3455 
TWX: 303-771-3056 


CONNECTICUT 


Middletown, 06458 
589 Saybrook Rd. 
(203) 346-6611 
TWX: 710-428-2036 


FLORIDA 


Miami, 33125 
2907 Northwest 7th St. 
(305) 635-6461 


Orlando, 32803 

621 Commonwealth Ave. 
(305) 425-5541 

TWX: 305-275-1234 


St. Petersburg, 33708 


410-150th Ave., Madeira Beach 


(813) 391-0211 
TWX: 813-391-0666 


TWX: 910-499-2170 


ILLINOIS 


Skokie, 60078 
5500 Howard Street 
(312) 677-0400 
TWX: 910-223-3613 


INDIANA 


Indianapolis, 46205 
3919 Meadows Dr. 
(317) 546-4891 
TWX: 317-635-4300 


LOUISIANA 


New Orleans 
(504) 522-4359 


MARYLAND 
Baltimore, 21207 
6660 Security Blvd. 
(301) 944-5400 


Rockville, 20852 
12303 Twinbrook Pkwy. 
(301) 427-7560 

TWX: 710-828-9684 


MASSACHUSETTS 
Burlington, 01804 
Middlesex Turnpike 
(617) 272-9000 
TWX: 710-332-0382 


MICHIGAN 
Southfield, 48076 
24315 Northwestern Hwy. 
(313) 353-9100 
TWX: 313-357-4425 


MINNESOTA 
St. Paul, 55114 
2459 University Ave. 
(612) 646-7881 
TWX: 910-563-3734 


MISSOURI 
Kansas City, 64131 
7916 Paseo Street 
(816) 444-9494 
TWX: 816-556-2423 


St. Louis, 63144 

2814 South Brentwood Blvd. 
(314) 647-4350 

TWX: 314-962-3933 


6501 Lomas Blvd., N.E. 
(505) 255-5586 
TWX: 910-989-1655 


Las Cruces, 88001 
114 S. Water Street 
(505) 526-2486 
TWX: 505-524-2671 


NEW YORK 


New York, 10021 
236 East 75th Street 
(212) 879-2023 

TWX: 710-581-4376 
Rochester, 14623 

39 Saginaw Drive 
716) 473-9500 

TWX; 510-253-5981 
Poughkeepsie, 12601 
82 Washington Street 
914) 454-7330 

TWX: 914-452-7425 
Syracuse, 13211 
5858 East Molloy Rd. 
(315) 454-2486 

TWX: 710-541-0482 
Endicott, 13764 
1219 Campville Rd. 
(607) 754-0050 

TWX: 510-252-0890 


NORTH CAROLINA 


High Point, 27262 
1923 N. Main Street 
(919) 882-6873 
TWX: 510-926-1516 


OHIO 


Cleveland, 44129 
5579 Pearl Road 
(216) 884-9209 
TWX: 216-888-0715 


Dayton, 45409 

1250 W. Dorothy Lane 
(513) 298-0351 

TWX: 513-944-0090 


OKLAHOMA 


Oklahoma City 
(405) 235-7062 


PENNSYLVANIA 


Camp Hill 

(717) 737-6791 

West Conshohocken, 19428 
144 Elizabeth Street 

(215) 248-1600 and 828-6200 
TWX: 215-828-3847 
Monroeville, 15146 

2545 Moss Side Blvd. 

(412) 271-5227 

TWX: 710-797-3650 


Dallas, 75209 

P.O. Box 7166, 3605 Inwood Rd. 
(214) 357-1881 and 332-6667 
TWX: 910-861-4081 


Houston, 77027 

P.O. Box 22813, 4242 Richmond Ave 
(713) 667-2407 

TWX: 713-571-1353 


UTAH 


Salt Lake City, 84115 
1482 Major St. 

(801) 486-8166 

TWX: 801-521-2604 


VIRGINIA 


Richmond, 23230 
2112 Spencer Road 
(703) 282-5451 
TWX: 710-956-0157 


WASHINGTON 


Bellevue, 98004 
11656 N. E. 8th St. 
(206) 454-3971 
TWX; 910-443-2303 


GOVERNMENT 
CONTRACTING OFFICES 


Middletown, Pa. 17057 
Hewlett-Packard 

Contract Marketing Division 
Olmsted Plaza 

(717) 944-7401 

TWX: 717-760-4816 


West Conshohocken, Pa. 19428 
Hewlett-Packard 

Contract Marketing Division 
144 Elizabeth Street 

(215) 753-1811 

TWX: 215-820-3847 


CANADA 


Montreal, Quebec 
Hewlett-Packard (Canada) Ltd. 
8270 Mayrand Street 

(514) 735-2273 

TWX: 610-421-3484 


Ottawa, Ontario 
Hewlett-Packard (Canada) Ltd. 
1762 Carling Avenue 

(613) 722-4223 

TWX: 610-562-1952 


Toronto, Ontario 
Hewlett-Packard (Canada) Ltd. 
1415 Lawrence Avenue West 
(416) 249-9196 

TWX: 610-492-2382 


Vancouver, B.C. 
Hewlett-Packard (Canada) Ltd. 
2184 W. Broadway 

(604) 738-7520 

TWX: 610-922-5059 


oP 


05245-9005 


